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1.0 INTRODUCTION

The Arizona Department of Transportation (ADOT) is the lead agency for this Corridor Profile Study
(CPS) of State Route 87 (SR 87)/State Route 260 (SR 260)/State Route 377 (SR 377) between
Junction State Route 202L (Loop 202) and Junction Interstate 40 (I-40). This study examines key
performance measures relative to the SR 87/SR 260/SR 377 corridor, and the results of this
performance evaluation are used to identify potential strategic improvements. The intent of the
corridor profile program, and of ADOT’s Planning-to-Programming (P2P) process, is to conduct
performance-based planning to identify areas of need and make the most efficient use of available
funding to provide an efficient transportation network.

ADOT is conducting eleven CPS within three separate groupings.
The first three studies (Round 1) began in Spring 2014, and encompass:

e |-17: SR 101L to I-40
e |-19: Nogales to I-10

e |-40: California State Line to I-17

The second round (Round 2) of studies, initiated in Spring 2015, includes:

e |-8: California State Line to I-10
e [-40: 1-17 to the New Mexico State Line
e SR 95:1-8toI-40

The third round (Round 3) of studies, initiated in Fall 2015, includes:

e [-10: California State Line to SR 85 and SR 85: 1-10 to I-8

e [-10: SR 202L to the New Mexico State Line

e SR 87/SR 260/SR 377: SR 202L to 1-40

e US60/US 70: SR 79to US 191 and US 191: US 70 to SR 80
e US 93/US 60: Nevada State Line to SR 303L

The studies under this program assess the overall health, or performance, of the state's strategic
highways. The CPS identifies candidate solutions for consideration in the Multimodal Planning
Division's (MPD) P2P project prioritization process, providing information to guide corridor-specific
project selection and programming decisions.

The SR 87/SR 260/SR 377 corridor, depicted in Figure 1, is one of the strategic statewide corridors
and the subject of this Round 3 CPS.
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1.1 Corridor Study Purpose

The purpose of the CPS is to measure corridor performance to inform the development of strategic
solutions that are cost-effective and account for potential risks. This purpose can be accomplished
by following the process described below:

e Inventory past improvement recommendations

e Define corridor goals and objectives

e Assess existing performance based on quantifiable performance measures

e Propose various solutions to improve corridor performance

e |dentify specific solutions that can provide quantifiable benefits relative to the performance
measures

e Prioritize solutions for future implementation

1.2 Study Goals and Objectives

The objective of this study is to identify a recommended set of prioritized potential strategic solutions
for consideration in future construction programs, derived from a transparent, defensible, logical,
and replicable process. The SR 87/SR 260/SR 377 CPS defines solutions and improvements for
the corridor that are evaluated and ranked to determine which investments offer the greatest benefit
to the corridor in terms of enhancing performance. Corridor benefits can be categorized by the
following three investment types:

e Preservation: Activities that protect transportation infrastructure by sustaining asset condition
or extending asset service life

e Modernization: Highway improvements that upgrade efficiency, functionality, and safety
without adding capacity

e Expansion: Improvements that add transportation capacity through the addition of new
facilities and/or services

This study identifies potential actions to improve the performance of the SR 87/SR 260/SR 377
corridor. Proposed actions are compared based on their likelihood of achieving desired performance
levels, life-cycle costs, and cost-effectiveness to produce a prioritized list of solutions that help
achieve corridor goals.

The following goals are identified as the desired outcome of this study:

e Link project decision-making and investments on key corridors to strategic goals

e Develop solutions that address identified corridor needs based on measured performance

e Prioritize improvements that cost-effectively preserve, modernize, and expand transportation
infrastructure

1.3 Working Paper 6 Overview

The objective of Working Paper 6 is to document the evaluation of the strategic solutions identified
in Working Paper 5 for the SR 87/SR 260/SR 377 corridor. Pavement and Bridge solutions are
evaluated using a Life-Cycle Cost Analysis (LCCA). In addition, this evaluation includes a risk-based
Performance Effectiveness Evaluation on each solution to determine the amount of benefit to the
performance scores each solution produces. The result of this evaluation is a prioritized list of
recommendations for the SR 87/SR 260/SR 377 corridor.

1.4 Corridor Overview and Location

The SR 87/SR 260/SR 377 corridor between Loop 202 and 1-40 provides movement for freight,
tourism, and recreation needs within Arizona. It provides a key link between the Phoenix
metropolitan area and the northeast region of the state and serves intrastate, interstate, and
international commerce. The corridor connects Mesa, Fountain Hills, Payson, Heber-Overgaard and
Holbrook as well as the Salt River Pima Maricopa Indian Community (SRPMIC), Fort McDowell-
Yavapai, and Tonto Apache tribes. This corridor also serves a number of recreational areas and
National Forests. The SR 87/SR 260/SR 377 corridor includes portions of SR 87, SR 260, SR 277,
SR 377, SR 77, and 1-40 Business Route (1-40B).

The SR 87/SR 260/SR 377 corridor between Loop 202 and 1-40 is approximately 175 miles in length.
The SR 87/SR 260/SR 377 corridor is located in three ADOT Districts (Central, Northcentral, and
Northeast); three planning areas (Maricopa Association of Governments [MAG], Central Arizona
Governments [CAG], and Northern Arizona Council of Governments [NACOG]); and four counties
(Maricopa, Gila, Coconino, and Navajo).

1.5 Corridor Segments

The SR 87/SR 260/SR 377 corridor is divided into 17 planning segments to allow for an appropriate
level of detailed needs analysis, performance evaluation, and comparison between different
segments of the corridor. The corridor is segmented at logical breaks where the context changes
due to differences in characteristics such as terrain, daily traffic volumes, or roadway typical
sections. Corridor segments are described in Table 1 and shown in Figure 2.
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Table 1: SR 87/SR 260/SR 377 Corridor Segments

Typical
Approx. Approx. Approx. Through 2 Avera_ge
Segment . . Annual Daily o
# Begin End Begin End Length Lanes Traffic Volume Character Description
Milepost Milepost (miles) (NB/EB, (vpd)
SB/WB) P
This segment has interrupted flow, numerous access points, consistent traffic volumes,
87-1 Loop 202 Gilbert Rd 177 182 5 2,2 15,000 — 16,000 | a five-lane undivided or four-lane divided section, and is located in the Phoenix
metropolitan urban area.
Fort McDowell This segment has interrupted flow characteristics, access points, consistent traffic
87-2 Gilbert Rd Rd 182 191 9 2,2 15,000 — 16,000 | volumes, a four-lane divided section, and is located in the fringes of the Phoenix
metropolitan urban area.
87.3 Fort McDowell Sycamore 191 213 22 22 9,000 — 10,000 This rura_ll four-lane divided segment with uninterrupted flow has consistent topography
Rd Creek and traffic volumes.
87.4 Sycamore SR 188 213 235 22 22 10,000 — 11,000 This rurql four-lane divided segment with uninterrupted flow has steep terrain and a
Creek curvy alignment.
87.5 SR 188 Rye 235 241 6 22 11,000 — 12,000 This rural four-lane divided segment with uninterrupted flow has flatter terrain than
surrounding segments.
Green Valley , , , , - - ,
87-6 Rye 241 250 9 2,2 11,000 — 12,000 | This rural segment with uninterrupted flow is a climbing four-lane divided section.
Pkwy/BIA 101
i Green Valley This segment has interrupted flow, numerous access points, is comprised of a five-lane
81-7 Pkwy/BIA 101 SR 260 250 253 3 2.2 19,000 - 20,000 undivided section and is located in the Payson urban area.
260-8 SR 87 Mayfield 259 256 4 22 14.000 — 15,000 This segment is comprised of a five-lane undivided section. It is located in the
Canyon Rd Payson/Star Valley urban area.
260-9 Mayfield FS 371 256 260 4 1.1 13,000 — 14,000 Thls_ rural segment with uninterrupted flow is comprised of a two-lane undivided
Canyon Rd section.
260-10 £S 371 Colcord Rd 260 277 17 22 6,000 — 7,000 _Thls ryral_segmer_wt with uninterrupted flow is comprised of a four-lane divided section. It
is a climbing section.
260-11 | Colcord Rd Rim Rd 277 282 5 22 6,000 — 7,000 Thls_ rural segment Wlth unllnterrupyed flow is comprised of a fo_ur—lane undivided
section. It includes a climbing section to the top of Mogollon Rim.
260-12 Rim Rd Black Canyon 282 304 29 1.1 5.000 — 6,000 Thls_ rural segment with uninterrupted flow is comprised of a two-lane undivided
Ln section.
i Black Canyon This segment with uninterrupted flow is comprised of a five-lane undivided section. It is
260-13 Ln SR 277 304 306 2 2.2 7,000 - 8,000 located in the fringes of the Heber-Overgaard urban area.
277-14 SR 260 SR 377 306 313 7 11 1,000 — 2,000 This rural segment with uninterrupted flow is a two-lane undivided section.
377-15 | SR 277 SR 77 0 34 34 11 2,000 - 3,000 This rural segment with uninterrupted flow is a two-lane undivided section.
77-16 SR 377 1-40 Business 386 389 3 11 7.000 — 8,000 Thls_ segment has mterr_upted fIOV\_/, numerous access points, a two-lane or four-lane
undivided section, and is located in the fringes of the Holbrook urban area.
i [-40/Navajo This segment has interrupted flow, numerous access points, a four-lane or five-lane
40B-17 SR77 Blvd TI 287 288 1 2.2 10,000 - 11,000 undivided section, and is located in the Holbrook urban area.
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Figure 2: Corridor Location and Segments
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2.0 CANDIDATE SOLUTION EVALUATION PROCESS

Candidate solutions are evaluated using the following steps: LCCA (where applicable), Performance
Effectiveness Evaluation, Solution Risk Analysis, and Candidate Solution Prioritization. The
methodology and approach to this evaluation are shown in Figure 3 and described more fully below.

2.1 Life-Cycle Cost Analysis

All Pavement and Bridge candidate solutions have two options: rehabilitation/repair or
reconstruction. These options are evaluated through an LCCA to determine the best approach for
each location where a Pavement or Bridge solution is recommended. The LCCA can eliminate
options from further consideration and identify which options should be carried forward for further
evaluation.

When multiple independent candidate solutions are developed for Mobility, Safety, or Freight
strategic investment areas, these candidate solution options advance directly to the Performance
Effectiveness Evaluation without an LCCA.

2.2 Performance Effectiveness Evaluation

After completing the LCCA process, all remaining candidate solutions are evaluated based on their
performance effectiveness. This process includes determining a Performance Effectiveness Score
(PES) based on how much each solution impacts the existing performance and needs scores for
each segment. This evaluation also includes a Performance Area Risk Analysis to help differentiate
between similar solutions based on factors that are not directly addressed in the performance
system.

2.3 Solution Risk Analysis

All candidate solutions advanced through the Performance Effectiveness Evaluation are also
evaluated through a Solution Risk Analysis process. A solution risk probability and consequence
analysis is conducted to develop a solution-level risk weighting factor. This risk analysis is a numeric
scoring system to help address the risk of not implementing a solution based on the likelihood and
severity of the performance failure.

2.4 Candidate Solution Prioritization

The PES, weighted risk factor, and average segment need score are combined to create a
prioritization score. The candidate solutions are ranked by prioritization score from highest to lowest.
The highest prioritization score indicates the candidate solution that is recommended as the highest
priority. Solutions that address multiple performance areas tend to score higher in this process.

Figure 3: Candidate Solution Evaluation Process

Solution Types

i

Life Cycle
Cost Analysis

Preferred Option(s) Advanced

Performance Effectiveness Evaluation

Performance Area X Performance Area
Benefit Score Risk Analysis Factor

Calculated for Each Performance Area

Preferred Option Advanced

Solution Prioritization

Performance Solution
Effectiveness Score Risk Factor

Solution Priority Score
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3.0 SOLUTION EVALUATION AND PRIORITIZATION

3.1 Candidate Solutions

The principal objective of the CPS is to identify strategic solutions (investments) that are
performance-based to ensure that available funding resources are used to maximize the
performance of the State’s key transportation corridors. For each elevated need within a strategic
investment area that is not screened out, a candidate solution is developed to address the identified
need. Each candidate solution is assigned to one of the following three P2P investment categories
based on the scope of the solution: preservation, modernization, or expansion.

The performance system and performance needs previously documented in Working Papers 2 and
4, respectively, serve as a foundation for developing candidate solutions for corridor preservation,
modernization, and expansion.

Candidate solutions are not intended to recreate or replace results from normal programming
processes. However, they should address elevated levels (High or Medium) of need and focus on
investments in modernization projects to optimize current infrastructure. ldeally, strategic solutions
should address overlapping needs and reduce costly repetitive maintenance. In addition, they
should provide a measurable benefit.

Candidate solutions were developed after considering information from previous reports, field
reviews, ADOT staff input, observable trends in the performance data, current standards, national
and local best practices, and engineering judgement. Table 2 identifies each strategic location that
has been assigned a candidate solution with a number (e.g., CS87.1, CS87.2, etc.). Each candidate
solution is comprised of one or more components to address the identified needs. Cost estimates
for each candidate solution are provided in Appendix A.

Following the distribution of Draft Working Paper 5, candidate solutions were reviewed based on
location, solution characteristics, and length. The following considerations were also made:

e Solutions that affect a specific subset of crashes (e.g. lighting, wildlife crossing or fencing)
should be separated from other solutions and considered by themselves.

e Solutions that have an elevated crash modification factor (e.g. <0.50) should be separated
from other solutions and considered by themselves (e.g. mainline realignment, parallel
entry/exit ramps).

e Solutions should be packaged together by location/geography to the extent possible.

This analysis may have resulted in the combination or modification of the solutions presented in
Working Paper 5.

November 2016

SR 87/SR 260/SR 377 Corridor Profile Study
Draft Working Paper 6: Solution Evaluation and Prioritization



ADOT

Table 2: Candidate Solutions

Investment
. . . . . Category
Cand!date Segment Location Be_gmnmg E_ndlng Candldate Option* Scope (Preservation [P],
Solution # # Milepost | Milepost Solution Name o
Modernization [M],
Expansion [E])
-Install warning signs and chevrons on curved Salt River bridge approaches
Salt River Area -Install raised pavement markers along the outside edge line
CS8r7.1 87-1 L1 177 182 | Safety - -Install lighting at Oak St (MP 178.4), Center St (MP 179.1), Mesa Dr (MP 179.7), and Camelback Rd M
Improvements (MP 181.0)
-Install raised concrete barrier in median on Gila River bridge and approaches (MP 177-177.5)
Bush Highway Area -Rehabilitate shoulders (NB/SB MP 194-205)
CS87.2 87.3 L3/L4 191 213 Safety and Freight ) ggsi'ﬁ::l)szpoegeg]i)‘eedback signs (NB MP 206.5 and 207.7, NB/SB before curves and intersection with FR M
Improvements \ o
-Widen inside shoulders (SB MP 211-209)
-Install speed feedback signs and speed advisory warning signs with flashing beacons at curves (NB
Sunflower Area MP 213.2, 214.0, 217.8, 220.5, 224.5, 232.5; SB MP 231, 229.3, 221.0, 219.6, 216.0, 214.3)
Cs87.3 87-4 L6/L7 213 235 Safety - -Rehabilitate shoulders M
Improvements -Widen inside shoulders (SB MP 228.5-226.0)
-Install rock-fall mitigation (NB MP 214.2-214.6; SB MP 228.9-228.7, 228.5-228.0, 217.6-218.0)
Sunflower Area
CS87.4 87-4 L8 213 223 Freight - -Construct NB climbing lane, MP 213-215 and MP 219-223 M
Improvements
Slate Creek A -Rehabilitate pavement P
Ccs87.5 87-4 L9 224 226 Pavement
Improvements B -Replace pavement M
-Install advisory sign about approaching area with intersections (Deer Creek Drive [MP 237.6], Gisela
Rye Area Safety Road [MP 239.5], two intersections in Rye [MP 240.5 and MP 240.8])
CS87.6 87-5 L10/L11 235 241 and Freight - -Install reduced speed advisory sign on SR 87 (NB MP 240, SB MP 241) M
Improvements -Install speed feedback signs (NB MP 240, SB MP 241)
-On SR 188 approaching SR 87 add flashing beacons to WB stop sign
-Install speed feedback signs and speed advisory warning signs with flashing beacons at curves (SB
Ox Bow Estates MP 247, MP 245)
CS87.7 87-6 L13 241 250 Area Safety - -Implement variable speed limits MP 241-246 with new DMS and CCTV SB at MP 251 and new DMS M
Improvements and CCTV NB at MP 235
-Install RWIS at MP 245 with dynamic weather warning beacons
Ox Bow Estates
CS87.8 87-6 L12 243 247 Area Freight - -Construct NB climbing lane M
Improvements
Mazatzal Area
cs87.9 87-6 L14 246 251 Safety - -Widen shoulders SB MP 246.2-250.9 M
Improvements

*-*indicates only one solution is being proposed and no options are being considered
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Table 2: Candidate Solutions (continued)

adjacent to existing SR 77 alignment

Investment
. . . . . Category
Cand!date Segment Location Be_gmnmg E_ndlng Candldate Option* Scope (Preservation [P],
Solution # # Milepost | Milepost Solution Name o
Modernization [M],
Expansion [E])
-Implement signal coordination/adaptive control for six signals in Payson urban area (SR 87/SR 260
intersection, SR 260/Payson Village Center, SR 260/Manzanita Dr, SR 87/Main St, SR 87/Bonita St,
A and SR 87/Green Valley Parkway/BIA 101) M
P A -Implement protected/permitted left-turn phasing at SR 87/Manzanita Dr intersection (NB and SB
; ayson Area approaches) and provide advance signal advisory sign with flashing beacons WB on SR 87
CS260.10 827655‘ L15/L16 25337()8 R 252368?? Safety and Freight PP ) P 9 Y59 9
Improvements -Reconstruct three signalized intersections as double-lane roundabouts (SR 87/Bonita St, SR 87/SR
B 260 intersection, and SR 260/Manzanita Dr) M
-Implement signal coordination/adaptive control for three signals in Payson urban area (SR 87/Green
Valley Parkway, SR 87/Main St, and SR 260/Payson Village Center)
Lion Springs Area
CS260.11 260-9 L17/L18 256 260 Mobility and Freight - -Reconstruct to 4-lane divided highway E
Improvements
Christopher Creek -Install rock-fall mitigation (WB MP 262.2-262.6, 261.6-261.9, 269.0-269.1, 269.7-269.8, 271.3-271.5;
CS260.12 | 260-10 L19 260 277 Area Freight - EB MP 269.8-269.9, 272.6-272.7) M
Improvements -Implement variable speed limits at MP 272-277 and new DMS and CCTV at MP 272 EB
-Install centerline rumble strips
Mogollon Rim Area -Install rock-fall mitigation (WB MP 278.4-278.6, 279.8-280.9, 281.4-282
CS260.13 | 260-11 L20 277 282 Freight - Hgat ( o o T ) M
Improvements -Install RWIS at MP 282 with dynamic weather warning beacons
-Implement variable speed limits at MP 277-282 and new DMS and CCTV at MP 282 WB
CS260.14 | 260-11 | L20 277 280 | Mogollon Rim Area - | -Construct EB climbing lane M
Climbing Lane
Forest Lakes Area -Widen shoulders
CS260.15 | 260-12 | L21/L22 282 304 Safety and Freight - . . M
Improvements -Construct alternating passing lanes
A -Construct new roadway connection between SR 377/SR 77 and 1-40/40B West Tl (Exit 285) west of E
Holbrook A Holbrook. Includes new bridge over Little Colorado River and overpass at railroad crossing
olbrook Area
CS77.16 77-16 L29/L.30 3386 389 Mobility and Freight B -Construct new roadway connection between US 180/SR 77 and |-40/40B West Tl (Exit 285) west of E
Improvements Holbrook. Includes new bridge over Little Colorado River and overpass at railroad crossing
c -Construct overpass at at-grade railroad crossing and new bridge over the Little Colorado River E

*-* indicates only one solution is being proposed and no options are being considered

November 2016

SR 87/SR 260/SR 377 Corridor Profile Study
8 Draft Working Paper 6: Solution Evaluation and Prioritization



ADOT

3.2 Life-Cycle Cost Analysis

LCCA is conducted for any candidate solution that is developed as a result of a need in the
Pavement or Bridge performance area. The intent of the LCCA is to determine which options warrant
further investigation and eliminate options that would not be considered strategic.

LCCA is an economic analysis that compares cost streams over time and presents the results in a
common measure, the present value of all future costs. The cost stream occurs over an analysis
period that is long enough to provide a reasonably fair comparison among alternatives that may
differ significantly in scale of improvement actions over shorter time periods. For both bridge and
pavement LCCA, the costs are focused on agency (ADOT) costs for corrective actions to meet the
objective of keeping the bridge or pavement serviceable over a long period of time.

LCCA is performed to provide a more complete holistic perspective on asset performance and
agency costs over the life of an investment stream. This approach helps ADOT look beyond initial
and short-term costs that often dominate the considerations in transportation investment decision-
making and programming.

Bridge LCCA
For the bridge LCCA, three basic strategies are analyzed that differ in timing and scale of

improvement actions to maintain the selected bridges, as described below:

e Bridge replacement (large upfront cost but small ongoing costs afterwards)

e Bridge rehabilitation until replacement (moderate upfront costs then small to moderate
ongoing costs until replacement)

e On-going repairs until replacement (low upfront and ongoing costs until replacement)

The bridge LCCA model developed for the CPS reviews the characteristics of the candidate bridges
including bridge ratings and deterioration rates to develop the three improvement strategies (full
replacement, rehabilitation until replacement, and repair until replacement). Each strategy consists
of a set of corrective actions that contribute to keeping the bridge serviceable over the analysis
period. Cost and effect of these improvement actions on the bridge condition are essential parts of
the model. Other considerations in the model include bridge age, elevation, pier height, length-to-
span ratio, skew angle, and substandard characteristics such as shoulders and vehicle clearance.
The following assumptions are included in the bridge LCCA model:

e The bridge LCCA only addresses the structural condition of the bridge and does not address
other issues or costs

e The bridge will require replacement at the end of its 75-year service life regardless of current
condition

e The bridge elevation, pier height, skew angle, and length-to-span ratio can affect the
replacement and rehabilitation costs

e The current and historical ratings are used to estimate a rate of deterioration for each
candidate bridge

e Following bridge replacement, repairs will be needed every 20 years

e Different bridge repair and rehabilitation strategies have different costs, expected service life,
and benefit to the bridge rating

e The net present value of future costs is discounted at 3% and all dollar amounts are in 2015
dollars

e |If the LCCA evaluation recommends rehabilitation or repair, the solution is not considered
strategic and the rehabilitation or repair will be addressed by normal programming processes

e Because this LCCA is conducted at a planning level, and due to the variabilities in costs and
improvement strategies, the LCCA net present value results that are within 15% should be
considered equally: in such a case, the project should be carried forward as a strategic
replacement project — more detailed scoping will confirm if replacement or rehabilitation is
needed

Based on the candidate solutions presented in Table 2, LCCA was not conducted for any bridges
on the SR 87/SR 260/SR 377 corridor. A summary of this analysis is shown in Table 3. Additional
information regarding the LCCA is included in Appendix B.

Pavement LCCA

The LCCA approach to pavement is very similar to the process used for bridges. For the pavement
LCCA, three basic strategies are analyzed that differ in timing and scale of improvement actions to
maintain the selected pavement, as described below:

e Pavement replacement (large upfront cost but small ongoing costs afterwards — could be
replacement with asphalt or concrete pavement)

e Pavement major rehabilitation until replacement (moderate upfront costs then small to
moderate ongoing costs until replacement)

e Pavement minor rehabilitation until replacement (low upfront and ongoing costs until
replacement)

The pavement LCCA model developed for the CPS reviews the characteristics of the candidate
paving locations including the historical rehabilitation frequency to develop potential improvement
strategies (full replacement, major rehabilitation until replacement, and minor rehabilitation until
replacement, for either concrete or asphalt, as applicable). Each strategy consists of a set of
corrective actions that contribute to keeping the pavement serviceable over the analysis period. The
following assumptions are included in the pavement LCCA model:

e The pavement LCCA only addresses the condition of the pavement and does not address
other issues or costs

e The historical pavement rehabilitation frequencies at each location are used to estimate
future rehabilitation frequencies

o Different pavement replacement and rehabilitation strategies have different costs and
expected service life
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e The net present value of future costs is discounted at 3% and all dollar amounts are in 2015

dollars

e If the LCCA evaluation recommends rehabilitation or repair, the solution will not be
considered strategic and the rehabilitation will be addressed by normal programming

processes

e Because this LCCA is conducted at a planning level, and due to variabilities in costs and
improvement strategies, the LCCA net present value results that are within 15% should be
considered equally; in such a case, the project should be carried forward as a strategic
replacement project - more detailed scoping will confirm if replacement or rehabilitation is

needed.

Based on the candidate solutions presented in Table 2, LCCA was conducted for one pavement
project on the SR 87/SR 260/SR 377 corridor. A summary of this analysis is shown in Table 4.
Additional information regarding the LCCA is contained in Appendix B.

As shown in Table 3 and Table 4, the following conclusions were determined based on the LCCA:

e Reconstruction was determined to be the most effective approach for the pavement
candidate solution CS87.5; the replace pavement option of this solution will be carried
forward to the performance effectiveness process

Table 3: Bridge Life-Cycle Cost Analysis Results

Reconstruction

Reconstruction

Rehabilitation

Rehabilitation

Reconstruction

Present Value at 3% Discount Rate (3$) Ratio of Present Value Compared to Lowest Present Value
: . Other
Candidate Solution Needs Results
Replace Rehab Repair Replace Rehab Repair
No LCCA conducted for any bridge candidate solution on the SR 87/SR 260/SR 377 corridor
Table 4: Pavement Life-Cycle Cost Analysis Results
Present Value at 3% Discount Rate ($) Ratio of Present Value Compared to Lowest Present Value
: . Other
Candidate Solution Asphalt . Asphalt . Results
Concrete Asphalt Medium Asphalt Light Concrete Asphalt Medium Asphalt Light | Needs

Reconstruction Rehabilitation

Rehabilitation

Slate Creek Pavement

Concrete reconstruction is the
lowest option and asphalt

Improvements (CS87.5, $9,046,928 $9,478,848 $9,224,966 $9,478,766 1.00 1.05 1.02 1.05 - reconstruction is within 15% of
MP 224-226) e
the lowest rehabilitation cost
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3.3 Performance Effectiveness Evaluation

The results of the Performance Effectiveness Evaluation are combined with the results of a
Performance Area Risk Analysis to determine a Performance Effectiveness Score (PES). The
objectives of the Performance Effectiveness Evaluation include:

e Measure the benefit to the performance system versus the cost of the solution
Include risk factors to help differentiate between similar solutions

Apply to each performance area that is affected by the candidate solution
Accounts for emphasis areas identified for the corridor

The Performance Effectiveness Evaluation includes the following steps:

e Estimate the post-solution performance for each of the five performance areas (Pavement,
Bridge, Mobility, Safety, and Freight)

e Use the post-solution performance scores to calculate a post-solution level of need for each
of the five performance areas

e Compare the pre-solution level of need to the post-solution level of need to determine the
reduction in level of need (potential solution benefit) for each of the five performance areas

e Calculate performance area risk weighting factors for each of the five performance areas

e Use the reduction in level of need (benefit) and risk weighting factors to calculate the PES

Post-Solution Performance Estimation
For each performance area, a slightly different approach is used to estimate the post-solution
performance. This process is based on the following assumptions:

e Pavement:
o The International Roughness Index (IRI) rating would decrease (to 30 for replacement
or 45 for rehabilitation)
o The Cracking rating would decrease (to O for replacement or rehabilitation)
e Bridge:
o The structural ratings would increase (+1 for repair, +2 for rehabilitation, or increase
to 8 for replacement)
o The Sufficiency Rating would increase (+10 for repair, +20 for rehabilitation, or
increase to 98 for replacement)
e Mobility:
o Additional lanes would increase the capacity and therefore affect the Mobility Index
and associated secondary measures
o Otherimprovements (e.g., ramp metering, parallel ramps, variable speed limits) would
also increase the capacity (to a lesser extent than additional lanes) and therefore
would affect the Mobility Index and associated secondary measures
o Changes in the Mobility Index (due to increased capacity) would have a direct effect
on the Travel Time Index (TTI) secondary measure

o Changes in the Mobility Index (due to increased capacity) and Safety Index (due to
crash reductions) would have a direct effect on the Planning Time Index (PTI)
secondary measure

o Changes in the Safety Index (due to crash reductions) would have a direct effect on
the Closure Extent secondary measure

e Safety:

o Crash modification factors were developed that would be applied to estimate the

reduction in crashes (for additional information see Appendix C)
e Freight:

o Changes in the Mobility Index (due to increased capacity) and Safety Index (due to
crash reductions) would have a direct effect on the Freight Index and the Truck PTI
(TPTI) secondary measure

o Changes in the Mobility Index (due to increased capacity) would have a direct effect
on the Truck TTI (TTTI) secondary measure

o Changes in the Safety Index (due to crash reductions) would have a direct effect on
the Closure Duration secondary measure

Performance Area Risk Analysis

The Performance Area Risk Analysis is intended to develop a numeric risk weighting factor for each
of the five performance areas (Pavement, Bridge, Mobility, Safety, and Freight). This risk analysis
addresses other considerations for each performance area that are not directly included in the
performance system. A risk weighting factor is calculated for each candidate solution based on the
specific characteristics at the solution location. For example, the Pavement Risk Factor is based on
factors such as the elevation, daily traffic volumes, and amount of truck traffic. Additional information
regarding the Performance Area Risk Factors is included in Appendix D.

Following the calculation of the reduction in level of need (benefit) and the Performance Area Risk
Factors, these values are used to calculate the PES. In addition, the reduction in level of need in
each emphasis area is also included in the PES.

Net Present Value Factor

The benefit (reduction in need) is measured as a one-time benefit. However, different types of
solutions will have varying service lives during which the benefits will be obtained. For example, a
preservation solution would likely have shorter stream of benefits over time when compared to a
modernization or expansion solution. To address the varying lengths of benefit streams, each
solution is classified as a 10-year, 20-year, 30-year, or 75-year benefit stream, or the net present
value (NPV) factor (Fnpv). A 3% discount rate is used to calculate Fnev for each classification of
solution. The service lives and respective factors are described below:

e A 10-year service life is generally reflective of a preservation solution; this would include
pavement and bridge preservation solutions which would likely have a 10-year stream of
benefits; for these solutions, a Fnpv of 8.8 is used in the PES calculation
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e A 20-year service life is reflective of modernization solutions that generally do not include
new infrastructure; these solutions would likely have a 20-year stream of benefits; for these
solutions, a Fnpv of 15.3 is used in the PES calculation

e A 30-year service life is generally reflective of an expansion solution or a modernization
solution that includes new infrastructure; these solutions would likely have a 30-year stream
of benefits; for these solutions, a Fnpv of 20.2 is used in the PES calculation

e A 75-year service life was used for bridge replacement solutions; for these solutions, a Fnpv
of 30.6 is used in the PES calculation

Vehicle-Miles Travelled Factor

Another factor in assessing benefits is the number of travelers who would benefit from the
implementation of the candidate solution. This factor varies between candidate solutions depending
on the length of the solution and the magnitude of daily traffic volumes. Multiplying the solution
length by the daily traffic volume results in vehicle-miles travelled (VMT), which provides a measure
of the amount of traffic exposure that would receive the benefit of the proposed solution. The VMT
is converted to a VMT factor (known as Fvwmr), which is on a scale between 0 and 5, using the
equation below:

Fvmt =5 - (5 X e VMTx -0.0000139)

Performance Effectiveness Score
The PES is calculated using the following equation:

PES = ((Sum of all Risk Factored Benefit Scores + Sum of all Risk Factored Emphasis Area
Scores) / Cost) x Fymt X Fnpv

Where,

Risk Factored Benefit Score = Reduction in Segment-Level Need (benefit) x Performance Area
Risk Weighting Factor (calculated for each performance area)

Risk Factored Emphasis Area Score = Reduction in Corridor-Level Need x Performance Area
Risk Factors x Emphasis Area Factor (calculated for each emphasis area)

Cost = estimated cost of candidate solution in millions of dollars (see Appendix A)

Fvmt = Factor between 0 and 5 to account for VMT at location of candidate solution based on
existing (2014) daily volume and length of solution

Fnev = Factor (ranging from 8.8 to 30.6 as previously described) to address anticipated
longevity of service life (and duration of benefits) for each candidate solution

The resulting PES values are shown in Table 5. Additional information regarding the calculation of
the PES is contained in Appendix E.

For candidate solutions with multiple options to address Mobility, Safety, or Freight needs, the PES
should be compared to help identify the best performing option. If one option clearly performs better
than the other options (e.g., more than twice the PES value and a difference in magnitude of at least
20 points), the other options should be eliminated from further consideration. If multiple options have
similar PES values, those options should all be advanced to the prioritization process. On the SR
87/SR 260/SR 377 corridor, the following candidate solutions have options to address Mobility,
Safety, or Freight needs:

e (CS77.16 (A, B, and C) — Holbrook Area Mobility and Freight Improvements

Based on a review of the PES values for solution CS77.16, all of the candidate solution options (A,
B, and C) were advanced to the candidate solution prioritization process.

As was previously mentioned, rehabilitation or repair was determined to be the most effective
approach for the candidate solution listed below that was subjected to LCCA so this candidate
solution was dropped from further consideration. No PES value was calculated for this solution and
it does not appear in Table 5:

e Slate Creek Pavement Improvements (CS87.5, MP 224-226)
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Table 5: Performance Effectiveness Scores

: . . Risk Factored Emphasis Total
Candidate | Segment : . Milepost Estlmftgd Risk Factored Benefit Score Area Scores Factored Performance
Solution # 4 Candidate Solution Name Location Cost* (in Benefit Fwvr | Fnev | Effectiveness
millions) | pavement | Bridge | Mobility | Safety | Freight | Mobility | Safety | Freight | gcore Score
cs87.1 g7.1 | SaltRiver Area Safety 177-182 |  $4.2 0.00 0.00 008 | 1838 | 025 0.00 081 | 0.00 1952 | 1.43|15.3 100.6
Improvements
CS87.2 g7.3 | BushHighway Area Safety | ,4) 513 $6.8 0.00 0.00 1.83 223 | 384 0.00 030 | 0.05 824 |3.72|153 69.1
and Freight Improvements
CS87.3 g7-4 | Sunflower Area Safety 213-235 |  $18.3 0.00 0.00 2.74 5.71 8.08 0.00 1.04 | 0.06 1762 |4.78|153 70.4
Improvements
CS87.4 g7-4 | Sunflower Area Freight 213219 | $42.0 0.00 0.00 0.56 150 | 2.01 0.01 028 | 001 438 | 1.81202 38
Improvements
CS87.5B g7-4 | Slate Creek Pavement 224-226 $7.2 0.00 0.00 1.29 1.83 2.45 0.00 034 | 0.02 592 | 0.70 | 15.3 8.8
Improvements (Replace)
CS87.6 g7-5 | Rye AreaSafetyand Freight | 50 540 | gg0 0.00 0.00 0.73 062 | 051 0.00 002 | 001 180 |153| 88 115.8
Improvements
CS87.7 g7-6 | OxBowEstates Area Safety | , ) o5 | g2 4 0.00 0.00 1.02 118 | 067 0.01 011 | o0.01 300 |279]15.3 53.3
Improvements
Cs87.8 g7-6 | OxBowEstates AreaFreight | 5 5,7 | ¢354 0.00 0.00 0.55 006 | 024 0.01 001 | 0.00 087 |1.39|20.2 1.0
Improvements
CS87.9 g7-¢ | Mazatzal Area Safety 246-251 |  $2.3 0.00 0.00 131 544 | 0.46 0.00 052 | 001 774 | 159 |15.3 82.6
Improvements
CS260.10A | 87°7 and | Payson Area Safety and 251-253 $0.4 0.00 0.00 0.12 294 | 0.09 0.00 029 | 0.00 344 |1.98| 8.8 150.2
260-8 Freight Improvements
cs260.108 | 87-7 and | Payson Area Safety and 251-253 |  $13.8 0.00 0.00 0.68 303 | 0.70 0.00 078 | 001 675 | 1.98 | 20.2 19.6
260-8 Freight Improvements
CS260.11 260-9 | Hon Springs Area Mobility | o0 500 | g5 g 0.00 000 | 4954 | 743 | 463 0.16 019 | 0.03 61.98 | 2.68 | 20.2 67.1
and Freight Improvements
CS260.12 260-10 | Christopher Creek Area 260-277 $6.1 0.00 0.00 0.36 0.33 0.53 0.01 0.05 | 0.02 129 | 209|153 6.4
Freight Improvements
CS260.13 | 260-11 | Mogollon Rim AreaFreight | o, o5 | ¢g5 0.00 0.00 1.12 021 | 0095 0.00 004 | 001 233 | 173153 73
Improvements
CS260.14 260-11 E";ngeo"on Rim Area Climbing | .- g4 $19.1 0.00 0.00 0.46 0.00 0.18 0.00 0.00 | 0.00 0.64 | 060|202 0.4
CS260.15 260-12 | FOrest Lakes Area Safety 282-304 |  $56.5 0.00 0.00 7.09 1321 | 12.44 0.06 1.78 | 0.19 3476 | 4.19 | 20.2 52.1
and Freight Improvements
Holbrook Area Mobility and
CS77.16A 77-16 | Freight Improvements (SR 386-389 | $92.1 0.00 0.00 1408 | 12.39 | 12.09 0.04 022 | 024 39.04 |1.09 | 30.6 14.1
377/SR 77 connection)
Holbrook Area Mobility and
CS77.16B 77-16 | Freight Improvements (US 386-389 | $75.8 0.00 0.00 13.76 | 12.39 | 12.09 0.05 022 | 024 38.74 | 041|306 6.4
180/SR 77 connection)
Holbrook Area Mobility and
CS77.16C 77-16 | Freight Improvements 386-389 | $46.4 4.34 5.54 1148 | 11842 | 12.10 0.01 215 | 024 | 15428 |0.31 306 31.6
(adjacent to SR 77)
*: See Table 6 for total construction costs
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3.4 Solution Risk Analysis

Following the calculation of the PES, an additional step is taken to develop a prioritized list of
solutions. A solution risk probability and consequence analysis is conducted to develop a solution-
level risk weighting factor. This risk analysis is a numeric scoring system to help address the risk of
not implementing a solution based on the likelihood and severity of performance failure. Figure 4
shows the risk matrix used to develop the risk weighting factors.

Figure 4: Risk Matrix

Severity/Consequence
Insignificant Minor Significant Major Catastrophic
Very Rare Low Low Low Moderate Major
\5"8 Rare Low Low Moderate Major Major
§ é Seldom Low Moderate Moderate Major
E% Common Moderate Moderate Major
Frequent Moderate Major

Using the risk matrix in Figure 4, numeric values were assigned to each category of frequency and
severity. The higher the risk, the higher the numeric factor that was assigned. The risk weight for
each area of the matrix was calculated by multiplying the severity factor times the frequency factor.
These numeric factors are shown in Figure 5.

Figure 5: Numeric Risk Matrix

Severity/Consequence
Insignificant | Minor | Significant| Major |Catastrophic
Weight 1.00 1.10 1.20 1.30 1.40

Very Rare 1.00 1.00 1.10 1.20 1.30 1.40
Eﬂg Rare 1.10 1.10 1.21 1.32 1.43 1.54
g’_% Seldom 1.20 1.20 1.32 1.44 1.56
£ lcommon | 1.30 1.30 1.43 1.56

Frequent 1.40 1.40 1.54

Using the values in Figure 5, risk weighting factors were calculated for each of the following four risk
categories: low, moderate, major, and severe. These values are simply the average of the values in
Figure 5 that fall within each category. The resulting average risk weighting factors are:

Low Moderate Major
1.14 1.36 1.51

The risk weighting factors listed above are assigned to the five performance areas as follows:

e Safety =1.78
o The Safety performance area quantifies the likelihood of fatal or incapacitating injury
crashes; therefore, it is assigned the Severe (1.78) risk weighting factor
e Bridge =151
o The Bridge performance area focuses on the structural adequacy of the bridges; a
failure may result in crashes or traffic being detoured for long periods of time resulting
in significant travel time increases; therefore, it is assigned the Major (1.51) risk
weighting factor
e Mobility and Freight = 1.36
o The Mobility and Freight performance areas focus on capacity and congestion; failure
in either of these performance areas would result in increased travel times but would
not have significant effect on safety (crashes) that would not already be addressed in
the Safety performance area,; therefore, they are assigned the Moderate (1.36) risk
weighing factor
e Pavement=1.14
o The Pavement performance area focuses on the ride quality of the pavement; failure in
this performance area would likely be a spot location that would not dramatically affect
drivers beyond what is already captured in the Safety performance area; therefore, it
was assigned the Low (1.14) risk weighing factor

The benefit in each performance area is calculated for each candidate solution as part of the
Performance Effectiveness Evaluation. Using this information on benefits and the risk factors listed
above, a weighted (based on benefit) solution-level numeric risk factor is calculated for each
candidate solution. For example, a solution that has 50% of its benefit in Safety and 50% of its benefit
in Mobility has a weighted risk factor of 1.57 (0.50 x 1.78 + 0.50 x 1.36 = 1.57).
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3.5 Candidate Solution Prioritization

The PES, weighted risk factor, and segment average need score are combined to create a
prioritization score as follows:

Prioritization Score = PES x Weighted Risk Factor x Segment Average Need Score
Where:
PES = Performance Effectiveness Score as shown in Table 5

Weighted Risk Factor = Weighted factor to address risk of not implementing a solution based
on the likelihood and severity of the performance failure

Segment Average Need Score = Segment average need score as shown in Working Paper 4

The candidate solutions are ranked by prioritization score from highest to lowest. The highest
prioritization score indicates the candidate solution that is recommended as the highest priority.
Solutions that address multiple performance areas tend to score higher in this process. The prioritized
list of candidate solutions is provided in the subsequent section. See Appendix F for additional
information on the prioritization process.
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4.0 SUMMARY OF CORRIDOR RECOMMENDATIONS

4.1 Prioritized Candidate Solution Recommendations

Table 6 and Figure 6 show the prioritized candidate solutions recommended for the SR 87/SR
260/SR 377 corridor. Implementation of these solutions is anticipated to improve performance of the
SR 87/SR 260/SR 377 corridor. The following observations were noted about the prioritized solutions:

e Most of the anticipated improvements in performance are in the Mobility, Safety, and Freight
performance areas

e The highest-ranking solutions tended to have overlapping benefits in the Mobility, Safety, and
Freight performance areas

e The highest priority solutions address needs in the Salt River area (MP 171-176) and Payson
area (MP 250-252)

4.2 Other Corridor Recommendations

As part of the investigation of strategic investment areas and candidate solutions, other corridor
recommendations can also be identified. These recommendations could include modifications to the
existing Statewide Construction Program, areas for further study, or other corridor-specific
recommendations that are not related to construction or policy. The list below identifies other corridor
recommendations for the SR 87/SR 260/SR 377 corridor:

e Implement a driving impaired and speeding safety education campaign along the corridor

e Coordinate with AGFD to conduct a study on vehicle/wildlife conflicts on SR 87 between MP
233 and 241

e Conduct an access management study on SR 87 and SR 260 through the Town of Payson

4.3 Policy and Initiative Recommendations

In addition to location-specific needs, general corridor and system-wide needs have also been
identified through the CPS process. While these needs are more overarching and cannot be
individually evaluated through this process, it is important to document them. A list of recommended
policies and initiatives was developed for consideration when programming future projects not only
on SR 87/SR 260/SR 377, but across the entire state highway system where the conditions are
applicable. The following list, which is in no particular order of priority, was derived from the Round
1, Round 2, and Round 3 CPS:

e Install Intelligent Transportation System (ITS) conduit with all new infrastructure projects

e Prepare strategic plans for Closed Circuit Television (CCTV) camera and Road Weather
Information System (RWIS) locations statewide

e Leverage power and communication at existing weigh-in-motion (WIM), dynamic message
signs (DMS), and call box locations to expand ITS applications across the state

Consider solar power for lighting and ITS where applicable

Investigate ice formation prediction technology where applicable

Conduct highway safety manual evaluation for all future programmed projects

Develop infrastructure maintenance and preservation plans (including schedule and funding)
for all pavement and bridge infrastructure replacement or expansion projects

Develop standardized bridge maintenance procedures so districts can do routine maintenance
work

Review historical ratings and level of previous investment during scoping of pavement and
bridge projects. In pavement locations that warrant further investigation, conduct subsurface
investigations during project scoping to determine if full replacement is warranted

For pavement rehabilitation projects, enhance the amount/level of geotechnical investigations
to address issues specific to the varying conditions along the project

Expand programmed and future pavement projects as necessary to include shoulders
Expand median cable barrier guidelines to account for safety performance

Install CCTV cameras with all DMS

In locations with limited communications, use CCTV cameras to provide still images rather
than streaming video

Develop statewide program for pavement replacement

Install additional continuous permanent count stations along strategic corridors to enhance
traffic count data

When reconstruction or rehabilitation activities will affect existing bridge vertical clearance, the
dimension of the new bridge vertical clearance should be a minimum of 16.25 feet, where
feasible

All new or reconstructed roadway/shoulder edges adjacent to an unpaved surface should be
constructed with a Safety Edge

Collision data on tribal lands may be incomplete or inconsistent; additional coordination for
data on tribal lands is required to ensure adequate reflection of safety issues

Expand data collection devices statewide to measure freight delay

Evaluate and accommodate potential changes in freight and goods movement trends that may
result from improvements and expansions to the state roadway network
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Table 6: Prioritized Recommended Solutions

Investment
Candidate | Segment Milepost Igitsgﬁlrgti[gr]l Estimated | Performance | Weighted SAE\:/gerrnaer:at Prioritization Percentage by which Solution Reduces
Rank ; 9 Candidate Solution Name b Cost (in | Effectiveness Risk 9 Performance Area Needs
Solution # # Location [M] o Need Score
L millions) Score Factor
Modernization Score : — :
] avemen ridge obility afety reig
1 CS87.6 87-5 m’srgﬁfnsg{:ty and Freight 235-241 M $0.2 115.8 1.50 1.38 241 0% 0% 20% 31% 20
2 cs87.1 87-1 Isrggrs\'/‘é?; eAr:fsa Safety 177-182 M $4.2 100.6 1.77 131 233 0% 0% 3% 49% 19%
3 CS87.9 87-6 :\:'na;rf‘)t\f:r'n’gfg Safety 246-251 M $2.3 82.6 1.68 1.62 225 0% 0% 10% 28% 204
4 CS87.3 87-4 Isnfg‘:(')‘il";fnreﬁréa Safety 213-235 M $18.3 70.4 1.52 1.77 189 0% 0% 21% 47% 12%
5 | CS260.10A 872'g0"f‘gd :?gfg\;‘egf; Ssafety and Freight | 557 253 M $0.4 150.2 1.75 0.71 187 0% 0% 1% 18% 1%
6 CS87.2 87-3 E:’esig hﬁ"ﬁ;‘p‘;‘g’/ eAr;ee?] éafety and 191-213 M $6.8 69.1 1.49 1.77 182 0% 0% 26% 56% 8%
7 | cs260.11 | 260-9 t‘%?gﬁf[mgfoegﬁemb'"ty and 256-260 E $50.0 67.1 1.41 1.80 170 0% 0% 90% 41% 11%
8 CS87.7 87-6 Icr);‘p?g\‘/’;r'ﬁztnattses Area Safety 241-250 M $2.4 53.3 1.54 1.62 133 0% 0% 8% 5% 20
9 | CS260.15 | 260-12 Efé%sﬁtﬁ;kgi VAer °2 r?tzfety and 282-304 M $56.5 52.1 1.54 1.62 130 0% 0% 51% 84% 43%
i Holbrook Area Mobility and Freight i 0 0 0 0 0
10 | CS77.06C | 77-16 | 00 s (adjacent to SR 77) | 386-389 E $46.4 31.6 1.69 2.10 112 100% 100% 48% 100% 95%
Holbrook Area Mobility and Freight
11 | CS77.16A | 77-16 | Improvements (SR 377/SR 77 386-389 E $92.1 14.1 1.50 2.10 40 0% 0% 56% 10% 95%
connection)
12 | cs87.5B g7-4 | Slate Creek Pavement 224-226 M $7.2 8.8 151 1.77 23 0% 0% 11% 14% 4%
Improvements (Replace)
13 | CS260.10B 872'670"f‘gd :Tﬁ‘gfg\?egfr?t Ssafety and Freight | 557 253 M $13.8 19.6 1.65 0.71 23 0% 0% 8% 24% 14%
Holbrook Area Mobility and Freight
14 | CS77.16B | 77-16 | Improvements (US 180/SR 77 386-389 E $75.8 6.4 1.50 2.10 20 0% 0% 57% 10% 95%
connection)
15 | CS260.13 | 260-11 :\r"norﬂg'\'f;rr‘ns'nTSArea Freight 277-282 M $8.5 73 1.40 1.20 12 0% 0% 10% 18% 3%
16 | CS260.12 | 260-10 %g'rsgsgg]‘znfsreek Area Freight 260-277 M $6.1 6.4 1.48 1.15 11 0% 0% 7% 11% 2%
17 CS87.4 87-4 Isrg‘gf(')?,";fnre’;rt‘;a Freight 213-219 M $42.0 3.8 1.53 1.77 10 0% 0% 5% 11% 3%
18 CS87.8 87-6 %‘p?é’\)’;sztnatfs Area Freight 243-247 $25.4 1.0 1.39 1.62 2 0% 0% 4% 0% 1%
19 | CS260.14 | 260-11 | Mogollon Rim Area Climbing Lane | 277-280 M $19.1 0.4 1.36 1.20 1 0% 0% 4% 0% 1%
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Figure 6: Prioritized Recommended Solutions
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4.4 Next Steps

The candidate solutions recommended in this study are not intended to be a substitute or
replacement for traditional ADOT project development processes where various ADOT technical
groups and districts develop candidate projects for consideration in the performance-based
programming in the P2P process. Rather, these candidate solutions are intended to complement
ADOT'’s traditional project development processes through a performance-based process to
address needs in one or more of the five performance areas of Pavement, Bridge, Mobility, Safety,
and Freight. Candidate solutions developed for the SR 87/SR 260/SR 377 corridor will be
considered along with other candidate projects in the ADOT statewide programming process.

It is important to note that the candidate solutions are intended to represent strategic solutions to
address existing performance needs related to the Pavement, Bridge, Mobility, Safety, and Freight
performance areas. Therefore, the strategic solutions are not intended to preclude
recommendations related to the ultimate vision for the corridor that may have been defined in the
context of prior planning studies and/or design concept reports. Recommendations from such
studies are still relevant to addressing the ultimate corridor objectives.

The concluding step in the CPS will be to produce a final report that summarizes Working Papers 1
through 6.

Upon completion of all three CPS rounds, the results will be incorporated into a summary document
comparing all corridors that is expected to provide a performance-based review of statewide needs
and candidate solutions.

November 2016
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APPENDIX A: CANDIDATE SOLUTION COST ESTIMATES
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Investment
Category
(Prezenizien Factored Preliminary ~gtein
Cand!date Lol Candldate [P].' . Scope BMP EMP | Unit | Quantity | Construction | Engineering DEEIE] e C(.)St CorsLeEn Total Cost
Solution # # Solution Name | Modernization . Cost (assuming Cost
Unit Cost Cost
[M], $12/sf)
Expansion
(E])
Install warning signs on curved Salt River i i
Bridge approaches each 4 $5,500 $1,000 $2,000 $0 $22,000 $25,000
Install chevrons on curved Salt River Bridge | 127 | 1776 | 0.6 $40,500 $1,000 $2,000 $0 $24,300 $27,300
approaches
Salt River Area Install raised pavement markers along .
csa71 L1 Safety M outside edge line 177 182 mi 5 $4,400 $1,000 $2,000 $0 $22,000 $25,000
Improvements Install lighting at Oak St, Center St, Mesa .
Dr, and Camelback Rd 178.5 181 mi 25 $594,000 $90,000 | $300,000 $0 $2,970,000 $3,360,000
Install raised concrete barrier median on .
Gila River Bridge and approaches 178 178.5 mi 0.5 $1,430,000 $20,000 $70,000 $0 $715,000 $805,000
Solution Total $113,000 $376,000 $0 $3,753,300 $4,242,300
Bush High Rehabilitate shoulders 194 205 mi 11 $249,000 $160,000 $550,000 $0 $5,478,000 $6,188,000
ush Highway
I Il f K si - - 4 1 2 22 2
CS87.2 L3/L4 AreaFSr:ifert])tl and M nstall speed feedback signs each $55,000 $10,000 $20,000 $0 $220,000 $250,000
Improvegments Widen inside shoulder 209 211 mi 2 $159,000 $10,000 $30,000 $0 $318,000 $358,000
Solution Total $180,000 | $600,000 $0 $6,016,000 $6,796,000
Install speed feedback signs - - each 12 $55,000 $20,000 $70,000 $0 $660,000 $750,000
Install speed advisory warning signs with i i
Sunflower Area flashing beacons each 12 $33,000 $10,000 $40,000 $0 $396,000 $446,000
css73 | LeA7 | Safety : M Rehabilitate shoulders 213 | 235 | mi 21 $249,000 | $310,000 | $1,050,000 $0 | $10,458,000 | $11,818,000
mprovements Widen inside shoulder 226 | 2285 | mi 25 $138,000 $10,000 | $30,000 $0 $345,000 $385,000
Install rock-fall mitigation varies mi 15 $2,904,000 $130,000 | $440,000 $0 $4,356,000 $4,926,000
Solution Total $480,000 | $1,630,000 $0 $16,215,000 $18,325,000
Sunflower Area Construct NB climbing lane 213 215 mi 2 $4,950,000 $300,000 | $990,000 | $1,520,000 $9,900,000 | $12,710,000
csS87.4 L8 Freight M Construct NB climbing lane 219 223 mi 4 $4,950,000 $700,000 | $2,330,000 | $3,040,000 $23,258,910 $29,328,910
Improvements Solution Total $1,000,000 | $3,320,000 | $4,560,000 | $33,158,910 $42,038,910
Slate Creek Replace pavement 224 | 226 mi 1 | $3,180,000 $190,000 | $640,000 $0 $6,360,000 $7,190,000
CS87.5 L9 Pavement M .
Improvements Solution Total $190,000 $640,000 $0 $6,360,000 $7,190,000
Install advisory signs about approaching i i
areas with intersections each 8 $5,500 $1,000 $4,000 $0 $44,000 $49,000
Install reduced speed advisory signs on SR
- - 4 5,500 1,000 2,000 0 22,000 25,000
Rye Area Safety 87 each $ $ $ $ $ $
cssré | L1O/L11 and Freight M Install speed feedback signs ] ; 2 $55,000 $3,000 |  $10,000 $0 $110,000 $123,000
Improvements each
On SR 188 approaching SR 87 add flashing i i
beacons to WB stop sign each 1 $22,000 $1,000 $2,000 $0 $22,000 $25,000
Solution Total $6,000 $18,000 $0 $198,000 $222,000
Ox Bow Estates Install speed feedback signs - - each 2 $55,000 $3,000 $10,000 $0 $110,000 $123,000
Cs87.7 L13 Area Safety M Insta!l speed advisory warning signs with i i 5 $33,000 $2.000 $10,000 $0 $66,000 $78,000
Improvements flashing beacons each
Implement variable speed limit signs 241 246 mi 5 $194,500 $60,000 | $190,000 $0 $1,945,000 $2,195,000
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Investment
Category
(Prezenizien Factored Preliminary ~gtein
Cand!date Lol Candldate [P].' . Scope BMP EMP | Unit | Quantity | Construction | Engineering DEEIE] e C(.)St CorsLeEn Total Cost
Solution # # Solution Name | Modernization Unit Cost Cost Cost (assuming Cost
[M], $12/sf)
Expansion
(E])
Install new DMS - - each 2 $550,000 $30,000 $110,000 $0 $1,100,000 $1,240,000
Install new CCTV - - each 2 $55,000 $3,000 $10,000 $0 $110,000 $123,000
Install dynamic weather warning beacons i i each 5 $88,000 $10,000 $20,000 $0 $176,000 $206,000
Install RWIS ) ) each 1 $132,000 $4,000 $10,000 $0 $132,000 $146,000
Solution Total $112,000 $360,000 $0 $3,639,000 $4,111,000
Ox Bow Estates Construct NB climbing lane | 243 | 247 | mi | 4 | $4,950,000 $590,000 | $1,980,000 | $3,040,000 | $19,800,000 | $25,410,000
CS87.8 L12 Area Freight M .
Improvements Solution Total $590,000 | $1,980,000 | $3,040,000 $19,800,000 $25,410,000
Mazatzal Area Widen Shoulders SB 12462 2509 | mi | 47 | $430,000 $60,000 | $200,000 $0 |  $2,021,000 $2,281,000
CS87.9 L14 Safety M .
Improvements Solution Total $60,000 $200,000 $0 $2,021,000 $2,281,000
Implement signal coordination for six signals i i
in Payson urban area each 1 $308,000 $10,000 $30,000 $0 $308,000 $348,000
Implement protected/permitted left-turn i i
phasing at SR 87/Manzanita Dr intersection each 1 $16,500 $0 $2,000 $0 $16,500 $18,500
Install advanced signal advisory sign with
Payson Area flashing beacons WB on SR 87 before - - each 1 $33,000 $1,000 $3,000 $0 $33,000 $37,000
CS260.10 | L15/L16 | Safety and Freight M Manzanita signal
Improvements Option A: Solution Total $11,000 $35,000 $0 $357,500 $403,500
Reconstruct three signalized intersections as
double-lane roundabouts - - each 3 $3,960,000 $360,000 | $1,190,000 $0 $11,880,000 $13,430,000
Implement signal coordination for three : : 1 $308,000 $10,000 | $30,000 $0 $308,000 $348,000
signals in Payson urban area each
Option B: Solution Total $370,000 | $1,220,000 $0 $12,188,000 $13,778,000
Lion Springs Area Reconstruct to 4-lane divided highway | 256 | 260 | mi | 4 | $6,600,000 | $1,500,000 | $5,000,000 | $9,630,720 | $33,869,280 | $50,000,000
Mobility and
CS260.11 | L1718 Freight E Solution Total | $1,500,000 | $5,000,000 | $9,630,720 | $33,869,280 | $50,000,000
Improvements
Install rock-fall mitigation varies mi 1.3 $2,904,000 $110,000 | $380,000 $0 $3,775,200 $4,265,200
Implement variable speed limit signs 272 277 mi 5 $194,500 $60,000 | $190,000 $0 $1,945,000 $2,195,000
Christopher Creek
CS260.12 L19 Area Freight M Install new DMS - - each 1 $550,000 $20,000 $60,000 $0 $550,000 $630,000
| t
mprovements Install new CCTV : S . 1 $55,000 $2,000 | $10,000 $0 $55,000 $67,000
Solution Total $192,000 $640,000 $0 $6,325,200 $7,157,200
Install centerline rumble strips 277 | 282 mi 5 $6,000 $1,000 $3,000 $0 $30,000 $34,000
. Install rock-fall mitigation varies mi 1.9 $2,904,000 $170,000 | $550,000 $0 $5,517,600 $6,237,600
Mogollon Rim
CS260.13 L20 Area Freight M Install dynamic weather warning beacons h 5 $88,000 $10,000 $20,000 $0 $176,000 $206,000
Improvements _ _ eac
Install RWIS ) ) each 1 $132,000 $4,000 $10,000 $0 $132,000 $146,000
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Investment
Category
(Prezenizien Factored Preliminary ~gtein
Cand!date Lol Candldate [P].' . Scope BMP EMP | Unit | Quantity | Construction | Engineering DEEIE] e C(.)St CorsLeEn Total Cost
Solution # # Solution Name | Modernization Unit Cost Cost Cost (assuming Cost
[M], $12/sf)
Expansion
(E])
Implement variable speed limit signs 277 282 mi 5 $194,500 $60,000 | $190,000 $0 $1,945,000 $2,195,000
Install new DMS - - each 1 $550,000 $20,000 $60,000 $0 $550,000 $630,000
Install new CCTV - - each 1 $55,000 $2,000 $10,000 $0 $55,000 $67,000
Solution Total $267,000 $843,000 $0 $8,405,600 $9,515,600
Mogollon Rim Construct EB climbing lane 277 280 | mi | 3 | $4,950,000 $450,000 | $1,490,000 | $2,280,000 $14,850,000 $19,070,000
cS26014 | 120 Areal_glr']rgb'”g M Solution Total | $450,000 | $1,490,000 | $2,280,000 | $14,850,000 | $19,070,000
Forest Lakes Area Widen shoulders 282 304 mi 22 $562,000 $370,000 | $1,240,000 $0 $12,364,000 $13,974,000
CS260.15 | L21/L22 | Safety and Freight M Construct alternating passing lanes 282 304 mi 11 $3,300,000 $1,130,000 | $3,760,000 $0 | $37,620,000 $42,510,000
Improvements Solution Total $1,500,000 | $5,000,000 $0 | $49,984,000 $56,484,000
Construct new roadway connection between
SR 377/SR 77 intersection and 1-40/40B mi 2.3 $6,600,000 $460,000 | $1,530,000 | %$6,470,000 $15,312,500 $23,772,500
West Tl west of Holbrook
Bridge over the Little Colorado River and RR each 1 $56,410,800 | $1,690,000 | $5,640,000 | $4,560,000 | $56,410,800 $68,300,800
Option A: Solution Total $2,150,000 | $7,170,000 | $11,030,000 $71,723,300 $92,073,300
Construct new roadway connection between
Holbrook Area US 180/SR 77 intersection and 1-40/40B mi 0.7 $6,600,000 $140,000 $480,000 | $2,030,000 $4,812,500 $7,462,500
ili West Tl t of Holbrook
CS77.16 | L29/L30 Molfr'gityh"’:”d E et West ol FoDro
9 Bridge over the Little Colorado River and RR 1 $56,410,800 | $1,690,000 | $5,640,000 | $4,560,000 | $56,410,800 $68,300,800
Improvements each
Option B: Solution Total $1,830,000 | $6,120,000 | $6,590,000 $61,223,300 $75,763,300
Construct overpass at at-grade railroad
crossing adjacent to existing SR 77 each 1 $36,586,400 | $1,100,000 | $3,660,000 $0 | $36,586,400 $41,346,400
alignment
Remove old Bridge each 1 $4,495,400 $130,000 $450,000 $0 $4,495,400 $5,075,400
Option C: Solution Total $1,230,000 | $4,110,000 $0 | $41,081,800 $46,421,800
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APPENDIX B: LIFE-CYCLE COST ANALYSIS
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Project Details
Project title
Route
Milepost begin
Milepost end

Existing Roadway Characteristics

#of lanes (in one direction)
Width of typical lane (ft)
Left shoulder width (ft)
Right shoulder width (ft)

Current year
Elevation (> 4,000 ft or < 4,000 ft)?

Analysis period (years)
Year of net present value
First year of improvements
Discount rate (%) - low
Discount rate (%) - high

Surface type (Asphalt or Concrete)
# of directions of travel (1 = one-way; 2 = two-way)

Roadway width (ft) [each direction lanes & shoulders]
Total lane-miles [total traffic direction lanes & shoulders] = 6.3
Total square feet [total traffic direction lanes & shoulders] =
Total square yards [total traffic direction lanes & shoulders] =

Characteristics

Pavement Life-Cycle Cost Analysis Worksheet

Total roadway analysis segment length (centerline miles) = 1

= 2016

= <<Select from Pull-down List>>

= 38

401,280
44,587

= 40
= 2017
= 2021
= 3%
= 7%

Pavement Material Cost ($)

<<Select from Pull-down List>>

LCCA Parameters

Design Alternatives (DA)

SR 87 MP 224 - MP 226

Pavement Service Life, Intervals, and Sequence of Improvements

Design Alternative

Typical Service

Typical Service

Average Historical

Interval to Use in LCCA Before

Interval to Use in LCCA After

Life Value Life Range Interval Value Reconstruction Reconstruction

Concrete Reconstruction 28 26-30 0 - 14
Asphalt Reconstruction 24 22-26 0 12
Concrete Medium Rehab 22 20-24 0 11 11
Concrete Light Rehab 16 14-18 0 8 8
Asphalt Medium Rehab 18 16-20 5.5 5 9
Asphalt Light Rehab 12 10-14 0 3 ) 6
None 0 0 - - -

Note: The typical service life values and ranges are determined based on the elevation of the roadway segment using the reference tables below. The typical service

life values should be used as the intervals between improvements in the design alternatives except when historical frequency values are available based on the
frequency and type of improvements in the past at this location. Historical frequency values should only be used if they are lower than the typical values and only up
until reconstruction is implemented, after which typical service life values should be used.

Elevation Below 4000' (Desert Environment)

Design Alternative

Typical Service

Typical Service

Life Value Life Range

Concrete Reconstruction 32 30-34
Asphalt Reconstruction 28 26-30
Concrete Medium Rehab 26 24-28
Concrete Light Rehab 20 18-22
Asphalt Medium Rehab 22 20-24
Asphalt Light Rehab 16 14-18
None 0 0

Treatment Type Pavement Thickness Typical Service Life (years) Lane-miles Square Feet Square Yards
Concrete Reconstruction 8"-12" 26-30 $350,000 $5.5 $50
Asphalt Reconstruction 8"-12" 22-26 $280,000 $4.4 $40
Concrete Medium Rehab 1"-3" 20-24 $75,000 $1.2 S11
Concrete Light Rehab <1" 14-18 $50,000 $0.8 $7
Asphalt Medium Rehab 3"-8" 16-20 $105,000 $1.7 $15
Asphalt Light Rehab <3" 10-14 $70,000 $1.1 $10

Elevation Above 4000' (Mountain Environment)

Design Alternative

Typical Service

Typical Service

Reconstruction: Other Materials Cost Factor
1.60

Rehab: Other Materials Cost Factor
1.20

Total Cost Factor (e.g., includes design, mobilization, traffic control, contingency, etc.)

244

Total Unit Cost ($) [includes material costs and indirect costs]

Total Bi-Directional Cost ($)

Life Value Life Range

Concrete Reconstruction 28 26-30
Asphalt Reconstruction 24 22-26
Concrete Medium Rehab 22 20-24
Concrete Light Rehab 16 14-18
Asphalt Medium Rehab 18 16-20
Asphalt Light Rehab 12 10-14
None 0 0

Assumed LCCA Sequence of Improvements Based on the Initial
Design Alternative Improvement

Concrete Reconstruction (CR):
Asphalt Reconstruction (AR):
Concrete Medium Rehab (CMR):
Concrete Light Rehab (CLR):
Asphalt Medium Rehab (AMR):
Asphalt Light Rehab (ALR):

CR, CLR, CVR, CLR, CR, CLR, CMR. . .
AR, ALR, AMR, ALR, AR, ALR, AMR. . .
CMR, CLR, CR, CLR, CIMR, CLR, CR. ..
CLR, CR, CLR, CMR, CLR, CR, CLR. . .
AMR, ALR, AR, ALR, AMR, ALR, AR. ..
ALR, AR, ALR, AMR, ALR, AR, ALR. ..

[Treatment Type Pavement Thickness Typical Service Life (years) Lane-miles Square Feet Square Yards Total Cost

Concrete Reconstruction 8"-12" 26-30 $1,366,400 $21.6 $194 $8,653,867

Asphalt Reconstruction 8"-12" 22-26 $1,093,120 $17.3 $155 $6,923,093

Concrete Medium Rehab 1"-3" 20-24 $219,600 $3.5 $31 $1,390,800

Concrete Light Rehab <1" 14-18 $146,400 $2.3 $21 $927,200

Asphalt Medium Rehab 3"-8" 16-20 $307,440 $4.9 S44 $1,947,120

Asphalt Light Rehab <3" 10-14 $204,960 $3.2 $29 $1,298,080
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Pavement Improvement Project History
SR 87 MIP 224 - MP 226

. Direction of L. Thickness Length
Year Project Number Tracs No. Treatment Type Improvement Description .
Improvement (inches)

Beg. MP | End MP
& (miles)

Treatment Type Options Estimated Historical Interval Value
Concrete Reconstruction
Asphalt Reconstruction
Concrete Medium Rehab
Concrete Light Rehab
Asphalt Medium Rehab

Asphalt Light Rehab

Interval between Improvements in Years
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SR 87 MP 224 - MP 226

Design Alternative # 1 - Concrete Reconstruction

Concrete Reconstruction

Number of Years Year Agency Cost ($) Net Present Value @ 3% Net Present Value @ 7%
0 2016 S0 S0 $0
1 2017 S0 $0 $0
2 2018 S0 S0 $0
3 2019 S0 S0 $0
4 2020 S0 S0 $0
5 2021 $8,653,867 $7,688,848 $6,601,993
6 2022 S0 $0 $0
7 2023 S0 S0 $0
8 2024 S0 $0 $0
9 2025 S0 $0 $0
10 2026 $0 S0 $0
11 2027 $0 $0 $0
12 2028 S0 $0 $0
13 2029 $0 $0 $0
14 2030 $0 $0 $0
15 2031 $0 $0 $0
16 2032 $0 50 $0
17 2033 S0 $0 $0
18 2034 $0 50 $0
19 2035 $927,200 $544,632 $274,325
20 2036 S0 S0 S0
21 2037 S0 $0 $0
22 2038 S0 $0 $0
23 2039 S0 $0 $0
24 2040 S0 S0 $0
25 2041 S0 S0 $0
26 2042 S0 S0 $0
27 2043 $1,390,800 $644,907 $239,489
28 2044 S0 S0 S0
29 2045 S0 S0 $0
30 2046 S0 $0 $0
31 2047 S0 S0 $0
32 2048 S0 S0 $0
33 2049 S0 $0 $0
34 2050 $0 $0 $0
35 2051 S0 $0 $0
36 2052 $0 $0 $0
37 2053 $0 $0 $0
38 2054 $927,200 $310,596 $75,853
39 2055 $0 $0 $0

40 2056 S0 $0 $0
41 2057 $0 50 $0
42 2058 $0 50 $0
43 2059 $0 $0 $0
44 2060 S0 $0 $0
45 2061 $0 50 50
Pick Last Used DA treatment type to calculate $521,550 $142,056 $26,571

Remaining Service Life »

Enter Year of Last Used DA Improvement »

Remaining Service Life Cost M |

Net Present Value ($) @

Net Present Value ($) @

3% 7%
NET PRESENT VALUE $9,046,928 $7,165,090
AGENCY COST $11,377,517

SR 87 MP 224 - MP 226

Design Alternative # 2 - Asphalt Reconstruction

Enter Name of Design Alternative

Number of Years Year Agency Cost ($) Net Present Value @ 3% Net Present Value @ 7%
0 2016 $0 $0 $0
1 2017 $0 $0 $0
2 2018 $0 $0 $0
3 2019 $0 $0 $0
4 2020 $0 $0 $0
5 2021 $6,923,093 $6,151,079 $5,281,595
6 2022 $0 $0 $0
7 2023 $0 $0 $0
8 2024 $0 $0 $0
9 2025 $0 $0 $0
10 2026 $0 $0 $0
11 2027 $0 $0 $0
12 2028 $0 $0 $0
13 2029 $0 $0 $0
14 2030 $0 $0 $0
15 2031 $0 $0 $0
16 2032 $0 $0 $0
17 2033 $1,298,080 $808,921 $439,705
18 2034 $0 $0 $0
19 2035 $0 $0 $0

20 2036 $0 $0 $0
21 2037 $0 $0 $0
2 2038 $0 $0 $0
23 2039 $1,947,120 $1,016,187 $439,491
24 2040 $0 $0 $0
25 2041 $0 $0 $0
26 2042 $0 $0 $0
27 2043 $0 $0 $0
28 2044 $0 $0 $0
29 2045 $0 $0 $0
30 2046 $0 $0 $0
31 2047 $0 $0 $0
32 2048 $1,298,080 $519,215 $159,369
33 2049 $0 $0 $0
34 2050 $0 $0 $0
35 2051 $0 $0 $0
36 2052 $0 $0 $0
37 2053 $0 $0 $0
38 2054 $6,923,093 $2,319,118 $566,370
39 2055 $0 $0 S0
40 2056 $0 $0 $0
41 2057 $0 $0 S0
42 2058 $0 $0 S0
43 2059 $0 $0 S0
44 2060 $0 $0 $0
45 2061 S0 $0 $0
Pick Last Used DA treatment type to calculate 44,903,858 41,335,672 $249,834

Remaining Service Life »

Enter Year of Last Used DA Improvement »

Remaining Service Life Cost M |

Net Present Value ($) @

Net Present Value ($) @

3% 7%
NET PRESENT VALUE $9,478,848 $6,636,695
AGENCY COST $13,485,609
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SR 87 MP 224 - MP 226

Enter Name of Design Alternative

Design Alternative # 3 - Asphalt Medium Rehab

Number of Years Year
0 2016
1 2017
2 2018
3 2019
4 2020
5 2021
6 2022
7 2023
8 2024
9 2025
10 2026
11 2027
12 2028
13 2029
14 2030
15 2031
16 2032
17 2033
18 2034
19 2035
20 2036
21 2037
22 2038
23 2039
24 2040
25 2041
26 2042
27 2043
28 2044
29 2045
30 2046
31 2047
32 2048
33 2049
34 2050
35 2051
36 2052
37 2053
38 2054
39 2055
40 2056
41 2057
42 2058
43 2059
44 2060
45 2061

Pick Last Used DA treatment type to calculate

Remaining Service Life »

Enter Year of Last Used DA Improvement »

Agency Cost($)  NetPresentValue @3%  NetPresent Value @ 7%
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0

$1,947,120 $1,729,991 $1,485,449
$0 $0 $0

$0 $0 $0

$0 $0 $0

$0 $0 $0
$1,298,080 $994,870 $706,070
$0 $0 $0

$0 $0 $0
$6,923,093 $4,855,718 $3,073,936
$0 $0 $0

$0 $0 $0

$0 $0 $0

$0 $0 $0

$0 $0 $0

$0 $0 $0

$0 $0 $0

$0 $0 $0

$0 $0 $0

$0 $0 $0

$0 $0 $0
$1,298,080 $638,569 $255,912
$0 $0 $0

$0 $0 0

$0 $0 $0

$0 $0 $0

$0 $0 $0
$1,947,120 $802,188 $255,788
$0 $0 $0

$0 $0 $0

$0 $0 $0

$0 $0 $0

$0 $0 $0

$0 $0 $0

$0 $0 $0

$0 $0 $0
$1,298,080 $409,873 $92,754
$0 $0 $0

$0 $0 $0

$0 $0 S0

$0 $0 S0

$0 S0 S0
$757,213 $206,244 $38,577

Remaining Service Life Cost M |

Net Present Value ($) @

Net Present Value ($) @

3% 7%
NET PRESENT VALUE $9,224,966 $5,831,331
AGENCY COST $13,954,360

SR 87 MP 224 - MP 226

Enter Name of Design Alternative

Design Alternative # 4 - Asphalt Light Rehab

Number of Years Year
0 2016
1 2017
2 2018
3 2019
4 2020
5 2021
6 2022
7 2023
8 2024
9 2025
10 2026
11 2027
12 2028
13 2029
14 2030
15 2031
16 2032
17 2033
18 2034
19 2035
20 2036
21 2037
22 2038
23 2039
24 2040
25 2041
26 2042
27 2043
28 2044
29 2045
30 2046
31 2047
32 2048
33 2049
34 2050
35 2051
36 2052
37 2053
38 2054
39 2055
40 2056
41 2057
42 2058
43 2059
44 2060
45 2061

Pick Last Used DA treatment type to calculate
Remaining Service Life »

Enter Year of Last Used DA Improvement »

Agency Cost($)  NetPresentValue @3%  NetPresent Value @ 7%
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0

$1,298,080 $1,153,327 $990,299
$0 $0 $0
$0 $0 $0
$6,923,093 $5,629,108 $4,311,355
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$1,298,080 $740,277 $358,930
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$1,947,120 $929,955 $358,755
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$1,298,080 $475,156 $130,093
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$6,923,093 $2,122,322 $462,327
$0 $0 0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$5,769,244 $1,571,379 $293,922

Remaining Service Life Cost M |

Net Present Value ($) @

Net Present Value ($) @

3% 7%
NET PRESENT VALUE $9,478,766 $6,317,836
AGENCY COST $13,918,302
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Summary of LCCA Results
SR 87 MP 224 - MP 226
Concrete Reconstruction  Asphalt Reconstruction Asphalt Medium Rehab Asphalt Light Rehab
Net Present Value - 3% $9,046,928 $9,478,848 $9,224,966 $9,478,766
Net Present Value - 7% $7,165,090 $6,636,695 $5,831,331 $6,317,836
Agency Cost $11,377,517 $13,485,609 $13,954,360 $13,918,302

Cost Ratio at 3% Discount Rate
0.98 Ratio of Concrete Reconstruction to Lowest Cost Rehab 1.05
1.03 Ratio of Asphalt Reconstruction to Lowest Cost Rehab

Cost Ratio at 7% Discount Rate
1.23 Ratio of Concrete Reconstruction to Lowest Cost Rehab
1.14 Ratio of Asphalt Reconstruction to Lowest Cost Rehab

Note: A cost ratio < 1.15 means the Net Present Value (NPV) of reconstruction is within 15% of the NPV of the lowest cost rehab so reconstruction should

likely be the initial improvement solution. A cost ratio > 1.15 means the NPV of reconstruction is more than 15% of the NPV of the lowest cost rehab so rehab
should likely be the initial improvement solution.

Net Present Value

W 7% Discount M 3% Discount m Agency Cost

$16,000,000
$13,954,360 $13,918,302

$14,000,000 $13,485,609
$12,000,000 $11,377,517
$10,000,000
$8,000,000
$6,000,000

$4,000,000

$2,000,000

S0
Concrete Reconstruction Asphalt Reconstruction Asphalt Medium Rehab Asphalt Light Rehab
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APPENDIX C: CRASH MODIFICATION FACTORS AND FACTORED CONSTRUCTION UNIT COSTS
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CMF for
FACTORED .
SOLUTION CONSTRUCTION UNIT FACTOR” | CONSTRUCTION DESCRIPTION (Ll CMF Notes
UNIT COST Profile
UNIT COST .
Studies
REHABILITATION
Mill and replace 1"-3" AC pvmt; accounts for 38" width; for one g)ognzk))w;?::oir:]of &eerriﬁzggi ﬁgﬁ/ln;ezgt?? for
Rehabilitate Pavement (AC) $276,500 Mile 2.20 $610,000 | direction of travel on two lane roadway; includes pavement, 0.70 ~=<), Stiping, - N
o . . combination), and rumble strips (0.89) =
striping, delineators, RPMs, rumble strips 0.70
Rehabilitate Bridge $65 SF 2.20 $140 | Based on deck area; bridge only - no other costs included 0.95 Assumed - shoul_d have a minor effect on
crashes at the bridge
GEOMETRIC IMPROVEMENT
. . " Assumed - this is similar to rehab
Includes excavation of approximately 3", pavement replacement avement. This solution is intended to
Re-profile Roadway $974,500 Mile 2.20 $2,140,000 | (AC), striping, delineators, RPMs, rumble strips, for one direction 0.70 b - :
c address vertical clearance at bridge, not
of travel of 2-lane roadway (38" width) o
profile issue.
Realign Roadway $2,960,000 Mile 2.20 $6,510,000 | Al costs per direction except bridges; applicable to areas with 0.50 Based on CalTrans and NC DOT
small or moderate fills and cuts, minimal retaining walls
Combination of avg of 5 values from
Average cost of pvmt replacement and variable depth paving to clearinghouse (0.77) and calculated value
. . . increase super-elevation; for one direction of travel on two lane from HSM (0.87) for skid resistance;
Improve Skid Resistance $675,000 Mile 220 $1,490,000 roadway; includes pavement, striping, delineators, RPMs, rumble 0.66 striping, delineators, RPMs (0.77 for
strips combination), and rumble strips (0.89) =
0.66
INFRASTRUCTURE IMPROVEMENT
Includes widening by 16' total (AC = 12'+2'+2") to provide median,
Reconstruct to Urban Section $1,000,000 Mile 2.20 $2,200,000 | curb & gutter along both side of roadway, single curb for median, 0.88 From HSM
striping (doesn't include widening for additional travel lane).
For addition of aux lane (AC) in one direction of travel; includes
Construct Auxiliary Lanes (AC) $914,000 Mile 2.20 $2,011,000 | all costs except bridges; for generally at-grade facility with 0.78 Average of 4 values from clearinghouse
minimal walls and no major drainage improvements
In one direction; all costs except bridges; applicable to areas with
Construct Climbing Lane (High) $3,000,000 Mile 2.20 $6,600,000 | large fills and cuts, retaining walls, rock blasting, steep slopes on 0.75 From HSM
both sides of road
In one direction; all costs except bridges; applicable to areas with
Construct Climbing Lane (Medium) $2,250,000 Mile 2.20 $4,950,000 | medium or large fills and cuts, retaining walls, rock blasting, steep 0.75 From HSM
slopes on one side of road
Construct Climbing Lane (Low) $1,500,000 Mile 2.20 $3,300,000 | N one direction; all costs except bridges; applicable to areas with 0.75 From HSM
small or moderate fills and cuts, minimal retaining walls
Construct Passing Lane $1,500,000 Mile 2.20 $3,300,000 In one direction; all .COStS except br_|d_ges; apphc_:able o areas with 0.63 Average of 3 values from clearinghouse
small or moderate fills and cuts, minimal retaining walls
0.73 for
Construct Reversible Lane (Low) $2.400,000 Lane-Mile 290 $5.280,000 All costs except bridges; a_p_pllcable to areas with small or uphill and Based on proposed conditions on _I-17 with
moderate fills and cuts, minimal retaining walls 0.88 for 2 reversible lanes and a conc barrier
downhill
0.73 for
Construct Reversible Lane (High) $4.800,000 Lane-Mile 220 $10.560,000 All costs except bridges; appllc_able to areas with Iargg fills and uphill and Based on proposed conditions on _|-17 with
cuts, retaining walls, rock blasting, mountainous terrain 0.88 for 2 reversible lanes and a conc barrier
downhill
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CMF for
FACTORED .
SOLUTION CONSTRUCTION UNIT FACTOR” | CONSTRUCTION DESCRIPTION CEmTEe; CMF Notes
UNIT COST Profile
UNIT COST .
Studies
Cost per ramp; includes pavement, striping, signing, RPMs, Averade of 16 values on clearinghouse: for
Construct Entry/Exit Ramp $730,000 Each 2.20 $1,610,000 | lighting, typical earthwork & drainage; does not include any major 1.09 rag ng '
: adding a ramp not reconstructing
structures or improvements on crossroad
Includes 14' roadway widening (AC) for one additional turn lane
Construct Turn Lanes $170,000 Each 2.20 $374,000 | (250" long) on one leg of an intersection; includes AC pavement, 0.81 Avg of 7 values from HSM
curb & gutter, sidewalk, ramps, striping, and minor signal
modifications
Cost per ramp; includes pavement, striping, signing, RPMs, Average of 4 values from clearinghouse (for
Modify Entry/Exit Ramp $445,000 Each 2.20 $979,000 | lighting, minor earthwork, & drainage; For converting existing 0.21 exit ramps) and equation from HSM (for
ramp to parallel-type configuration entrance ramp)
Cost per ramp; includes pavement, striping, signing, RPMs,
Widen & Modify Entry/Exit Ramp $619,000 Each 2.20 $1,361,800 | lighting, minor earthwork, & drainage; For converting 1-lane ramp 0.21 Will be same as "Modify Ramp"
to 2-lane ramp and converting to parallel-type ramp
Replace Pavement (AC) (with Accounts for 38" width; for one direction of travel on two lane
P . $1,446,500 Mile 2.20 $3,180,000 | roadway; includes pavement, overexcavation, striping, 0.70 Same as rehab
overexcavation) . .
delineators, RPMs, rumble strips
Replace Pavement (PCCP) (with Accounts for 38' width; for one direction of travel on two lane
P ; $1,736,500 Mile 2.20 $3,820,000 | roadway; includes pavement, overexcavation, striping, 0.70 Same as rehab
overexcavation) : .
delineators, RPMs, rumble strips
Replace Bridge $125 SF 2.20 $280 | Based on deck area; bridge only - no other costs included 0.95 Assumed - shoulq have a minor effect on
crashes at the bridge
Widen Bridge $175 SF 2.20 $390 | Based on deck area; bridge only - no other costs included 0.90 Assumed - shoulq have a minor effect on
crashes at the bridge
Includes cost to construct bridge based on linear feet of the 01 Assumed direct access on both sides of
Install Pedestrian Bridge $135 SF 2.20 $300 | bridge. This costs includes and assumes ramps and sidewalks '
! (ped only) | structure
leading to the structure.
. - . . 0.72 Average of 3 values on clearinghouse for
Implement Automated Bridge De-icing $115 SF 2.20 $250 | Includes cost to replace bridge deck and install system (snowlice) | snowlice
Install Wildlife Crossing Under $650,000 Each 2.20 $1,430,000 | Includes cost of structure for wildlife crossing under roadway 025 Assumed
Roadway (wildlife)
Install Wildlife Crossing Over $1,140,000 Each 2.20 $2,508,000 | Includes cost of structure for wildlife crossing over roadway 025 Assumed
Roadway (wildlife)
Construct Drainage Structure - Minor $280,000 Each 2.20 $616,000 }B?g?ﬁ;;ﬁ?pgs'pes and roadway reconstruction (approx. 1,000 0.70 Same as rehab
Construct Drainage Structure - Includes 5 barrel 8'x6' RCBC and roadway reconstruction
Intermediate $540,000 Each 2.20 $1,188,000 (approx. 1,000 ft) to install RCBC 0.70 Same as rehab
Construct Drainage Structure - Major $8,000 LF 2.20 $17,600 Includes bridge that is 40" wide and reconstruction of approx. 500 0.70 Same as rehab
on each approach
Assumes widening (AC) of undivided facility to provide directional
left-turn lane or two-way left-turn lane with associated transitions, Average of 2 values from CME
Install Center Turn Lane $450,000 Mile 2.20 $990,000 | signage and markings and standard shoulders; includes all costs 0.86 9
. : e S Clearinghouse
except bridges; for generally at-grade facility with minimal walls
and no major drainage improvements
OPERATIONAL IMPROVEMENT
Implement Variable Speed Limits $718,900 Mile 220 $1.580,000 In one direction; includes 2 signs per mile (foundations and 0.92 From 1 value from clearinghouse

(Wireless, Overhead)

structures), wireless communication, detectors
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CMF for
FACTORED .
SOLUTION CONSTRUCTION UNIT FACTOR” | CONSTRUCTION DESCRIPTION (Ll CMF Notes
UNIT COST Profile
UNIT COST .
Studies
Implement Variable Speed Limits $169,700 Mile 220 $373,300 In one dlr'ect|on; |ncludes.2 signs per mile (foundations and 0.92 From 1 value from clearinghouse
(Wireless, Ground-mount) posts), wireless communication, detectors
Implement Variable Speed Limits $502,300 Mile 220 $1,110,000 In one d|rect|qn; includes 2 signs per mile (foundations and 0.92 From 1 value from clearinghouse
(Wireless, Solar, Overhead) structures), wireless communication, detectors, solar power
Implement Variable Speed Limits $88,400 Mile 220 $194,500 In one dlr'ectlon; |ncludes'2 signs per mile (foundations and 0.92 From 1 value from clearinghouse
(Wireless, Solar, Ground-mount) posts), wireless communication, detectors, solar power
For each entry ramp location; urban area with existing ITS
Implement Ramp Metering (Low) $25,000 Each 2.20 $55,000 | backbone infrastructure; includes signals, poles, timer, pull boxes, 0.64 From 1 value from clearinghouse
etc.
Implement Ramp Metering (High) $150,000 Mile 2.20 $330,000 Area without eX|st|ng ITS backbone mfrastrueture; in addition to 0.64 From 1 value from clearinghouse
ramp meters, also includes conduit, fiber optic lines, and power
Implement Signal Coordination $140,000 Mile 2.20 $308,000 | 'ncludes conduit, conductors, and controllers for 4 intersections 0.90 Assumed
that span a total of approximately 2 miles
0.88
(protected) | From HSM; CMF = 0.94 for each protected
i . Includes four new signal heads (two in each direction) and 0.98 approach and 0.99 for each perm/prot or
Implement Left-turn Phasing $7,500 Each 220 $16,500 associated conductors for one intersection (perm/prot | prot/perm approach. CMFs of different
or approaches should be multiplied together
prot/perm)
ROADSIDE DESIGN
Install Guardrail $130,000 Mile 2.20 $286,000 | One side of road 0.62 (ROR) | 0.62 is avg of 2 values from clearinghouse
Install Cable Barrier $80,000 Mile 2.20 $176,000 | In median 081 | 8lisaverageof 5 values from
clearinghouse
Assumes 10' of existing shoulder (combined left and right), 0.86 1S avy of 5 values from cleanng house
. S N , for widening shoulder 1-4'. 0.76 is
includes widening shoulder by a total of 4'; new pavement for 4 0.68 (1-4) | calculated from HSM for widening shoulder
Widen Shoulder (AC) $256,000 Mile 2.20 $563,000 | width and mill and replace existing 10" width; includes pavement, ; o o 9
. e : . L 0.64 (>=4") | >=4'". (Cost needs to be updated if
minor earthwork, striping edge lines, RPMs, high-visibility . ) e .
. X dimension of existing and widened shoulder
delineators, and rumble strips . S
differ from Description.)
0.98 is average of 34 values on
One direction of travel (14" total shidr width-4' left and 10' right); ?Aiﬁﬂjlg;? iusir? foéslmi;grsabéﬁﬂzig;77
Rehabilitate Shoulder (AC) $113,000 Mile 2.20 $249,000 | includes paving (mill and replace), striping, high-visibility 0.72 . ping, L '
: . combined CMF), and rumble strips (0.89).
delineators, RPMs, and rumble strips for both shoulders o ;
(Cost needs to be updated if dimension of
existing shoulder differs from Description.)
0.98 is average of 34 values on
One direction of travel (14' total shidr width-4' left and 10’ right); e O ainaatore. oM (0,77
Replace Shoulder (AC) $364,000 Mile 2.20 $801,000 | includes paving (full reconstruction), striping, high-visibility 0.72 . ping, P :
. : combined CMF), and rumble strips (0.89).
delineators, RPMs, and rumble strips for both shoulders . ;
(Cost needs to be updated if dimension of
existing shoulder differs from Description.)
Install Rumble Strip $5.500 Mile 290 $12.000 Both edges - one d|re<_:t|on of tr_a\_/el; includes only rumble strip; no 0.89 Averege of 7_5 values on clearinghouse and
shoulder rehab or paving or striping consistent with HSM
Install Safety Edge $80,000 Mile 2.20 $176,000 0.87 Average of 12 values on clearinghouse
Install Wildlife Fencing $340,000 Mile 2.20 $748,000 | Fencing only plus jump outs for 1 mile (both directions) (W(i)lg)li(:e) Assumed
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CMF for
FACTORED .
SOLUTION CONSTRUCTION UNIT FACTOR” | CONSTRUCTION DESCRIPTION (Ll CMF Notes
UNIT COST Profile
UNIT COST .
Studies
Remove Tree/Vegetation $200,000 Mile 220 $440,000 Removing trees that shade the roadway to allow sunlight to help 0.72 Average of 3 values on clearinghouse for
melt snow and ice (snowl/ice) | showlice
Install Centerline Rumble Strip $2,800 Mile 2.20 $6,000 | Includes rumble strip only; no pavement rehab or striping 0.85 From HSM
Install Access Barrier Fence $15 LF 2.20 $33 | 8' fencing along residential section of roadway (peccj).(:)LnIy) Equal to ped overpass
Ianﬁl Rock-Fall Mitigation - Wire $1,320,000 Mile 2.20 $2,904,000 | Includes wire mesh and rock stabilization (one direction) 0.75 (debris) | Assumed
InstaII_Rock-FaII Mitigation - $2.112,000 Mile 220 $4.,646,000 Inclu_qles containment fe_ncmg, concrete barrier, and rock 0.75 (debris) | Assumed
Containment Fence & Barrier stabilization (one direction)
0.90 (Cross-
median and | All cross median and head-on fatal or
Install Raised Concrete Barrier in . Includes concrete barrier with associated striping and reflective head on incapacitating injury crashes are eliminated
. $650,000 Mile 2.20 $1,430,000 S Co : S ) 7
Median markings; excludes lighting in barrier (one direction) crashes completely; all remaining crashes have 0.90
eliminated | applied
completely)
Formalize Pullout (Small) $7,400 Each 2.20 $16,000 | Includes paving and advanced signage 0.80 Assumed
Formalize Pullout (Medium) $27,400 Each 2.20 $60,000 | Includes paving and advanced signage 0.80 Assumed
Formalize Pullout (Large) $77,900 Each 2.20 $171,400 | Includes paving and advanced signage 0.80 Assumed
INTERSECTION IMPROVEMENTS
Construct Traffic Signal $150,000 Each 2.20 $330,000 | 4-1egged intersection; includes poles, foundations, conduit, 0.95 From HSM
controller, heads, luminaires, mast arms, etc.
4-legged intersection; signal head size upgrade, installation of
Improve Signal Visibility $35,000 Each 2.20 $77,000 | new back-plates, and installation of additional signal heads on 0.85 Avg of 7 values from clearinghouse.
new poles.
Includes removal of 14" wide pavement and construction of curb &
Install Raised Median $360,000 Mile 2.20 $792,000 | 9utter; does not include cost to widen roadway to accommodate 0.83 Avg from HSM
the median; if the roadway needs to be widened, include cost
from New General Purpose Lane
Ins_tall Transverse Ru.mble $3,000 220 $7,000 Includes ped markings and rumble strips qn_ly across a 30' wide 0.95 Avg of 17 values from clearinghouse.
Strip/Pavement Markings travelway; no pavement rehab or other striping
Removal of signal at 4-legged intersection; realignment of each
Construct Single-Lane Roundabout $1,500,000 Each 2.20 $3,300,000 | leg for approx. 800 feet including paving, curbs, sidewalk, 0.22 From HSM
striping, lighting, signing
Removal of signal at 4-legged intersection; realignment of each
Construct Double-Lane Roundabout $1,800,000 Each 2.20 $3,960,000 | leg for approx. 800 feet including paving, curbs, sidewalk, 0.40 From HSM
striping, lighting, signing
ROADWAY DELINEATION
Avg of 3 values from clearinghouse.
Ins_tajl High-Visibility Edge Line $10,800 Mile 2.20 $23,800 | 2 edge lines and lane line - one direction of travel Assumes pack_age of striping, delineators,
Striping and RPMs. (If implemented separately,
0.77 CMEF will be higher.)
' Avg of 3 values from clearinghouse.
Install High-Visibility Delineators $6,500 Mile 2.20 $14,300 | Both edges - one direction of travel Assumes package of striping, delineators,

and RPMs. (If implemented separately,
CMEF will be higher.)
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SOLUTION CONSTRUCTION UNIT FACTOR” | CONSTRUCTION DESCRIPTION (Ll CMF Notes
UNIT COST Profile
UNIT COST .
Studies
Avg of 3 values from clearinghouse.
Install Raised Pavement Markers $2,000 Mile 2.20 $4,400 | Both edges - one direction of travel Assumes pacKage of striping, delineators,
and RPMs. (If implemented separately,
CMF will be higher.)
Install In-Lane Route Markings $6,000 Each 2.20 $13,200 | Installation of a series of three in-lane route markings in one lane 0.95 Assumed
IMPROVED VISIBILITY
Intent of this solution is to improve sight
. For small grading to correct sight distance issues; not major distgnce. MOSt. CMF's are associated with
Cut Side Slopes $80 LF 2.20 $200 radin ' 0.85 vehicles traveling on slope. Recommended
grading CMF is based on FDOT and NCDOT but is
more conservative.
_— - One side of road only; offset lighting, not high-mast; does not .
Install Lighting (connect to existing $270,000 Mile 2.20 $594,000 | include power supply; includes poles, luminaire, pull boxes, 0.75 (night) Aver_age of 3 values on clearinghouse &
power) ; consistent with HSM
conduit, conductor
Install Lighting (solar powered LED) $10,000 Pole 290 $22,000 Offs_et !lghtlng, not high-mast; solar power LED; includes poles, 0.75 (night) Aver_age of 3 values on clearinghouse &
luminaire, solar panel consistent with HSM
DRIVER INFORMATION/WARNING
Install Dynamic Message Sign (DMS) $250,000 Each 2.20 $550,000 Includes san, oyerhead st_ructure, and foundations; wireless 1.00 Not expected to reduce crashes
communication; does not include power supply
_ _ Assume_s solar operation and wireless corr_lmu_nlc.auon or 0.80 Avg of 3 values from FHWA Desktop
Install Dynamic Weather Warning connection to existing power and communication; ground ; . .
$40,000 Each 2.20 $88,000 L : . (weather Reference for installing pavement condition
Beacons mounted; includes posts, foundations, solar panel, and dynamic lated : ;
sign related) warning signs
Install Dvnamic Speed Eeedback Assumes solar operation and no communication; ground
Sians y P $25,000 Each 2.20 $55,000 | mounted; includes regulatory sign, posts, foundations, solar 0.94 Average of 2 clearinghouse values
g panel, and dynamic sign
Install Chevrons $18,400 Mile 2.20 $40,500 | On one side of road - includes signs, posts, and foundations 0.79 Average of 11 values on clearinghouse
Install Curve Warning Signs $2,500 Each 2.20 $5,500 | Includes 2 signs, posts, and foundations 0.83 Average of 4 clearinghouse values
Install Traffic Control Device Warning
Signs (e.g., stop sign ahead, signal $2,500 Each 2.20 $5,500 | Includes 2 signs, posts, and foundations 0.85 FHWA Desktop Reference
ahead, etc.)
Install Other General Warning Signs
(e.g., intersection ahead, wildlife in $2,500 Each 2.20 $5,500 | Includes 2 signs, posts, and foundations 0.97 Assumed
area, slow vehicles, etc.)
Includes wildlife detection system, flashing warning signs 0.50
Install Wildlife Warning System $162,000 Each 2.20 $356,400 | (assumes solar power), advance signing, CCTV (solar and (wilalife) Assumed
wireless), and fencing for approximately 2 miles in each direction
Install Warning Sign with Beacons $15,000 Each 220 $33,000 In both dl_rectlons; includes warning sign, post, and foundqtlon, 0.75 FHWA Desktop Reference for Install!ng
and flashing beacons (assumes solar power) at one location Flashing Beacons as Advance Warning
In one direction; includes large stop sign, post, and foundation Use 0.85 for adding beacons to an existing
Install Larger Stop Sign with Beacons $10,000 Each 2.20 $22,000 ! 9 b sign, post, ' 0.85/0.81 sign; 0.81 for installing a larger sign with

and flashing beacons (assumes solar power) at one location

flashing beacons
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DATA COLLECTION
Install Roadside Weather Information $60,000 Each 220 $132,000 Assu.mgs wireless communlcat.|on_and solar power, or connection 1.00 Not expected to reduce crashes
System (RWIS) to existing power and communications
Install Closed Circuit Television Assumes connection to existing ITS backbone or wireless
$25,000 Each 2.20 $55,000 | communication; does not include fiber-optic backbone 1.00 Not expected to reduce crashes
(CCTV) Camera ) .
infrastructure; includes pole, camera, etc.
Install Vehicle Detection Stations $15,000 Each 2.20 $33,000 Assu.mgs wireless communication _and solar power, or connection 1.00 Not expected to reduce crashes
to existing power and communications
Install Flood Sensors (Activation) $15,000 Each 2.20 $33,000 | Sensors with activation cabinet to alert through texting (agency) 1.00 Not expected to reduce crashes
Install Flood Sensors (Gates) $100,000 Each 2.20 $220,000 Sensors with act|ve_1t|on cabinet to alert through texting (agency) 1.00 Not expected to reduce crashes
and beacons (public) plus gates
WIDEN CORRIDOR
For addition of 1 GP lane (PCCP) in one direction; includes all . .
Construct New General Purpose Lane $1,740,000 Mile 2.20 $3,830,000 | costs except bridges; for generally at-grade facility with minimal 0.90 North Carolina DOT uses 0.90 and Florida
(PCCP) . : . DOT uses 0.87
walls and no major drainage improvements
For addition of 1 GP lane (AC) in one direction; includes all costs . .
Construct New General Purpose Lane $1,200,000 Mile 2.20 $2,640,000 | except bridges; for generally at-grade facility with minimal walls 0.90 North Carolina DOT uses 0.90 and Florida
(AC) . : ) DOT uses 0.88
and no major drainage improvements
Convert a 2-lane undivided highway to For expanding a 2-lane undivided highway to a 5-lane highway (4 Assumed to be slightly lower than
: ghway $1,576,000 Mile 2.20 $3,467,200 | through lanes with TWLTL), includes standard shoulder widths 0.70 converting from a 4-lane to a 5-lane
a 5-lane highway . )
but no curb, gutter, or sidewalks highway
Convert a 4-lane undivided hiahwav to For expanding a 4-lane undivided highway to a 5-lane highway (4 From FHWA Desktop Reference for CRFs,
: ghway $1,053,000 Mile 2.20 $2,316,600 | through lanes with TWLTL), includes standard shoulder widths 0.75 CMF Clearinghouse, and SR 87 CPS
a 5-lane highway . .
but no curb, gutter, or sidewalk comparison
Construct 4-lane Divided Highway In both directions; one direction uses existing 2-lane road; other
(Using Existing 2-lane Road for one $3,000,000 Mile 2.20 $6,600,000 | direction assumes addition of 2 new lanes (AC) with standard 0.67 Assumed
direction) shoulders; includes all costs except bridges
Construct 4-lane Divided Highway (No In both directions; assumes addition of 2 new lanes (AC) with
ot ghway $6,000,000 Mile 2.20 $13,200,000 | standard shoulders in each direction; includes all costs except 0.67 Assumed
Use of Existing Roads) .
bridges
Construct Bridae over At-Grade Assumes bridge width of 4 lanes (AC) with standard shoulders; trz;)iﬁ?e(lgtl(lad Removes all train-related crashes at at-
. 9 $10,000,000 Each 2.20 $22,000,000 | includes abutments and bridge approaches; assumes vertical grade crossing; all other crashes CMF =
Railroad Crossing s mrom crashes
clearance of 23'4" + 6'8" superstructure o 0.72
eliminated)
Assumes underpass width of 4 lanes (AC) with standard 0.72 (All Removes all train-related crashes at at-
Construct Unde_rpass at At-Grade $15,000,000 Each 220 $33,000,000 shoulders; |r_10Iudes rallroaq bridge with abutmler‘llts alnql underpass | train-related grade crossing: all other crashes CMF =
Railroad Crossing approaches; assumes vertical clearance of 16'6" + 6'6 crashes 0.72
superstructure eliminated) )
For addition of 1 HOV lane (AC) in one direction with associated
Construct High-Occupancy Vehicle $900,000 Mile 2.20 $1,980,000 signage and markings; includes all costs except bridges; for 0.95 Similar to general purpose lane

(HOV) Lane

generally at-grade facility with minimal walls and no major
drainage improvements
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ALTERNATE ROUTE
Construct Frontage Roads $2.,400,000 Mile 220 $5.280,000 For 2-lane AC frontag.el roaql; mc!udes all costs except bridges; for 0.90 Assumed - similar to new general purpose
generally at-grade facility with minimal walls lane
In both directions; assumes addition of 2 new lanes (AC) with
Construct 2-lane Undivided Highway $3,000,000 Mile 2.20 $6,600,000 | standard shoulders in each direction; includes all costs except 0.90 Assuming new alignment for a bypass
bridges
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Pavement Performance Area Bridge Performance Area
* Mainline Daily Traffic Volume e Mainline Daily Traffic Volume e Scour Critical Rating
e Mainline Daily Truck Volume e Detour Length e Carries Mainline Traffic
e Elevation e FElevation e Vertical Clearance

Interrupted Flow
Mainline Daily Traffic Volume

Elevation Exponential equation; score = 5-(5*e(ADT*-0.000039))
Variance above 4000' divided by 1000; (Elev- Score Condition
4000)/1000 0 <6,000
Score Condition 0-5 6 0'00-160 000
0 < 40(,JO’ | 5 >160,000
0-5 4000’- 9000 Elevation
5 > 9000’

Variance above 4000' divided by 1000; (Elev-4000)/1000

Mainline Daily Traffic Volume Score Condition

0 < 4000’
Exponential equation; score = 5-(5*g(ADT*-0.000039)) 0-5 4000’- 9000°
Score  Condition 5 > 9000’
0 < 6,000 Carries Mainline
0-5 6,000 — 160,000 Score  Condition
5 >160,000 0 Does not carry mainline traffic

5 Carries mainline traffic
Detour Scale

Mainline Daily Truck Volume Divides detour length by 10 and multiplies by 2.5

Exponential equation; score = 5-(5*e(ADT*-0.00025)) Score Condition
Score  Condition 0 0 miles
0 <900 0-5 0-20 miles
0-5 900-25,000 5 > 20 miles
5 >25,000 Scour

Variance below 8
Score Condition

Interrupted Flow 0 Rating > 8
Score Condition 0-5 Rating 8 - 3
0 Not interrupted flow 5 Rating < 3
5 Interrupted Flow Vertical Clearance

Variance below 16’ x 2.5; (16 —Clearance) x 2.5
Score Condition

0 >16’
0-5 16-14’
5 <14’
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Mobility Performance Area

e Mainline VMT

e Detour Length

e Buffer Index (PTI-TTI)
e Shoulder Width

Mainline VMT

Exponential equation; score = 5-(5*e(APT*-0.0000139))

Score Condition
0 <16,000
0-5 16,000-400,000
5 >400,000

Buffer Index
Buffer Index x 10

Score Condition
0 Buffer Index = 0.00
0-5 Buffer Index 0.00-0.50
5 Buffer Index > 0.50

Detour Length

Score Condition
0 Detour < 10 miles
5 Detour > 10 miles
Shoulder Width
Variance below 10’, if only 1 lane in each direction
Score Condition
0 10’ or above or >1 lane in each direction
0-5 10’-5’ and 1 lane in each direction
5 5’ or less and 1 lane in each direction

Safety Performance Area

e Mainline Daily Traffic Volume
e Vertical Grade

e Shoulder width (Right)

e Elevation

e Interrupted Flow

Mainline Daily Traffic Volume

Exponential equation; score = 5-(5*e(ADT*-0.000039))
Score Condition

0 <6,000
0-5 6,000-160,000
5 >160,000

Interrupted Flow
Score Condition

0 Not interrupted flow
5 Interrupted Flow
Elevation

Variance above 4000' divided by 1000; (Elev-4000)/1000
Score Condition

0 <4000°
0-5 4000’- 9000’
5 >9000°

Shoulder Right side)
Variance below 10
Score Condition

0 10’ or above
0-5 10°-5
5 5 orless
Grade

Variance above 3% x 1.5
Score Condition

0 <3%
0-5 3% - 6.33%
5 >6.33%

Freight Performance Area

¢ Mainline Daily Truck Volume

e Detour Length

e Truck Buffer Index (TPTI-TTTI)
e Shoulder Width

Mainline Daily Truck Volume

Exponential equation; score = 5-(5*e(ADT*-0.00025))
Score Condition

0 <900
0-5 900-25,000
5 >25,000

Detour Length
Score Condition
0 Detour < 10 miles
5 Detour > 10 miles

Truck Buffer Index
Truck Buffer Index x 10
Score Condition

0 Buffer Index = 0.00
0-5 Buffer Index 0.00-0.50
5 Buffer Index > 0.50
Shoulder Width
Variance below 10’, if only 1 lane in each direction
Score Condition
0 10’ or above or >1 lane in each direction
0-5 10’-5’ and 1 lane in each direction
5 5’ or less and 1 lane in each direction
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Mainline Bridge Mainline | Detour Outside/
Traffic Detour Scour | Carries | Bridge | Truck | Length Non- Right
Vol Solution | Length Critical | Mainline | Vert. Vol >10 | Truck | Truck Shoulder | 1-lane
(vpd) Length | (miles) | Elevation | Rating | Traffic | Clear (vpd) miles | Buffer | Buffer | Grade | Interrupted | Width each
Solution Number (2-way) | (miles) (N19) (ft) (0-9) (Y/N) (ft) (2-way) | (Y/N) | Index | Index | (%) Flow (Y/N) (ft) direction

87.1 15,116 1.6 1,250 693 N 2.43 2.39 1.4 Y 6.97 N

87.2 9,827 10.0 2,100 983 Y 0.70 0.46 3.9 N 9.42 N

87.3 10,778 21.0 3,600 1,072 Y 0.71 0.65 6.0 N 9.29 N

87.4 10,778 6.0 3,650 1,072 Y 0.71 0.65 8.3 N 9.29 N

87.5B - Replace Pavement 10,778 6.0 3,600 1,072 Y 0.71 0.65 6.5 N 9.29 N

87.6 11,717 2.3 3,100 1,200 Y 0.63 0.42 2.5 N 9.86 N

87.7 11,717 5.0 4,200 1,200 Y 0.88 0.93 5.6 N 7.52 N

87.8 11,717 4.0 4,150 1,200 Y 0.88 0.93 9.0 N 7.52 N

87.9 11,717 4.7 4,700 1,200 Y 0.88 0.93 4.7 N 7.52 N

260.10-1 (87 Portion) 19,185 1.6 4,935 1,609 N 2.03 3.93 1.5 Y 5.82 N

260.10-2 (260 Portion) 14,233 0.4 4,960 289 N 5.46 4.79 2.0 Y 4.62 N

260.11 13,796 4.0 4,900 242 Y 1.05 0.33 3.6 N 1.21 Y

260.12 6,270 6.2 5,900 241 Y 0.54 0.43 6.8 N 9.53 N

260.13 6,112 5.0 6,800 391 Y 0.63 0.53 6.4 N 5.19 N

260.14 6,112 3.0 6,800 391 Y 0.63 0.53 6.4 N 5.19 N

260.15 5,954 22.0 7,300 533 Y 0.39 0.24 2.0 N 2.26 Y
77.16A (SR 377/SR 77

connection) 7,694 2.3 26 5,100 8 Y 20.00 1,020 Y 3.26 4.03 1.0 Y 1.49 Y
77.16B (US 180/SR 77

connection) 7,694 0.8 26 5,100 8 Y 20.00 1,020 Y 3.26 4.03 1.0 Y 1.49 Y

77.16C (adjacent to SR 77) 7,694 0.6 26 5,100 8 Y 20.00 1,020 Y 3.26 4.03 1.0 Y 1.49 Y
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Risk Score (0 to 10)
Solution Number Bridge | Pavement | Mobility | Safety Freight Bridge | Pavement | Mobility | Safety | Freight
87.1 N N Y Y Y 0.00 0.00 1.63 4.10 1.34
87.2 N N Y Y Y 0.00 0.00 6.68 1.40 5.55
87.3 N N Y Y Y 0.00 0.00 7.39 2.77 5.59
87.4 N N Y Y Y 0.00 0.00 6.48 2.97 5.59
87.5B - Replace Pavement N Y Y Y Y 0.00 1.92 6.48 2.97 5.59
87.6 N N Y Y Y 0.00 0.00 5.37 0.78 5.65
87.7 N N Y Y Y 0.00 0.00 6.39 3.36 5.65
87.8 N N Y Y Y 0.00 0.00 6.20 3.78 5.65
87.9 N N Y Y Y 0.00 0.00 6.34 3.02 5.65
260.10-1 (87 Portion) N N Y Y Y 0.00 0.00 2.39 5.09 1.61
260.10-2 (260 Portion) N N Y Y Y 0.00 0.00 2.03 5.23 2.28
260.11 N N Y Y Y 0.00 0.00 7.98 3.55 7.65
260.12 N N Y Y Y 0.00 0.00 5.67 3.38 5.15
260.13 N N Y Y Y 0.00 0.00 5.86 5.46 5.23
260.14 N N Y Y Y 0.00 0.00 5.56 5.46 5.23
260.15 N N Y Y Y 0.00 0.00 8.30 3.73 7.27
77.16A (SR 377/SR 77
connection) Y Y Y Y Y 4.13 2.34 7.10 4.95 6.82
77.16B (US 180/SR 77
connection) Y Y Y Y Y 4.13 2.34 6.76 4.95 6.82
77.16C (adjacent to SR 77) Y Y Y Y Y 4.13 2.34 6.71 4.95 6.82
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260.10A-1]260.10A-2(|260.10B-1(260.10B-2
(87 (260 (87 (260
Solution #| 87.1 87.2 87.3 87.4 87.5 87.6 87.7 87.8 87.9 Portion) | Portion) | Portion) | Portion) §60.11 260.12 260.13 260.14 260.15 77.16A 77.16B 77.16C
- - o o o o 2 « 2 — — =
£ |s= |2 |5 | 8% |ze|sg|82|5 |sg|sg|sg|se |5 8o | g2 | s |8 |2 .52 05|28 &
S a 29 T 0 (Y| Eg v Z <2 <2 ® 0 = =0 = 3 = 3 S o 2 £o 8o |0 g|o 95| 2T|e <
2 lse8| %8 | S8 | 28 | 35 | 35 | g5 | 28 | €5 | £5 | £5 | €5 |Gz8| ¥5 | <5 | 28 |sz8|SzL8|3z208|328c
gS |gre| g s 2 T = L5 g9 g3 s 0 S > S > S > 5 |222 | 23 £ > ES |58 |gDEE|eDEE|gDR
.| 25 |E=2§5| £§5 £5 Sy § o 89 85 £g 0 e 0 e |z8§5| 08 2 o |f<T5|¢Tacglgosg|CTer
Descripon| £ & | £c & [ <9 <g %5 “sa = &g <2 g g ga g2 |2 52 c 2 cS |gE2 |RCEL|SICZEL|(<SISE
@ 9 = g g © 5 © o g o E IE £ T ° z E Z E zZ E z E 25 8 2 E S E s 8 $52|xoc PR |xcKR|(xce?
2 S g =2 e O o <z cg> %*—’ = c e c e c e c e €82 gz g e o E 852|888 |858x|8508¢=
*E |GEE| SE S E 0 2 ) 35 ) cE ) ) S5 55 |2°E| 25 25 80 |="E|5"8v|5 " c2v|5 " 3
& @ » 3 5 S5 | 2% | 58 | 52 | & 22 | 2o | 22| %o |¢ 2s | S0 | 3 g s Ex|s Egls =
O] (7} (7} 2= s own O E [ E [ g T g [ _3 ouw L 8 ag 5T ST E
Project Beg MP| 177 191 213 213 224 235 241 243 246 251 252 251 252 256 260 277 277 282 386 386 386
Project End MP 182 213 235 219 226 241 250 247 251 253 253 253 253 260 277 282 280 304 389 389 389
Project Length (miles) 3 1 10 1 212 1 6 1 | 38 5 |1 4 4.7 2 1 2 1 4 62 | 5 3 22 2.3 0.8 0.6
Segment Beg MP 177 191 213 213 213 235 241 241 241 250 252 250 252 256 260 277 277 282 386 386 386
Segment End MP| 182 213 235 235 235 241 250 250 250 253 256 253 256 260 277 282 282 304 389 389 389
Segment Length (miles) 5 22 22 22 22 6 9 9 9 3 4 3 4 4 17 5 5 22 3.6 1.6 0.6
Segment # 1 3 4 4 4 5 6 6 6 7 8 7 8 9 10 11 11 12 16 16 16
Current # of Lanes (both directions) 4 4 4 4 4 4 4 4 4 4 4 4 4 2 4 4 4 2 2 2 2
Project Type (one-way or two-way)| two-way | two-way | two-way | one-way | two-way | two-way | two-way | one-way | one-way | two-way | two-way | two-way | two-way | two-way | two-way | two-way | one-way | two-way | two-way two-way two-way
Additional Lanes (one-way) 0 0 0 1 0 0 0 1 0 0 0 0 0 2 0 0 1 0.25 2 2 0
Pro-Rated # of Lanes 4.00 4.00 4.00 4.27 4.00 4.00 4.00 4.44 4.00 4.00 4.00 4.00 4.00 6.00 4.00 4.00 4.60 2.50 4.56 4.00 2.00
Description
Orig Segment Directional Safety Index (direction 1) 4.046 0.475 1.482 1.482 1.482 0.081 0.088 0.088 0.088 2.480 0.559 2.480 0.559 0.198 0.622 0.159 0.159 2.246 8.784 8.784 8.784
Orig Segment Directional Fatal Crashes (direction 1) 4 1 4 4 4 0 0 0 0 1 0 1 0 0 1 0 0 4 2 2 2
Orig Segment Directional Incap Crashes (direction 1) 1 8 11 11 11 1 2 2 2 1 7 1 7 1 2 1 1 5 0 0 0
Original Fatal Crashes in project limits (direction 1) 4 1 4 3 1 0 0 0 0 1 0 1 0 0 0 0 0 4 2 2 2
Original Incap Crashes in project limits (direction 1) 1 7 11 6 3 1 2 1 0 1 3 1 2 1 0 1 0 5 0 0 0
CMF 1 (direction 1)(lowest CMF) 1 1 1 0.75 0.7 0.94 1 0.75 1 1 1 1 1 0.67 1 0.85 0.75 1 1 1 1
CMF 2 (direction 1) 1 1 1 1 1 0.97 1 1 1 1 1 1 1 1 1 0.92 1 1 1 1 1
CMF 3 (direction 1) 1 1 1 1 1 0.97 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
CMF 4 (direction 1) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
CMF 5 (direction 1) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Total CMF (direction 1) 1.000 1.000 1.000 0.750 0.700 0.912 1.000 0.750 1.000 1.000 1.000 1.000 1.000 0.670 1.000 0.816 0.750 1.000 1.000 1.000 1.000
Fatal Crash reduction (direction 1) 1743 | 0060 | 1300 | 0.750 0.300 0.000 0.000 1 0.000 0.000 0100 1 0000 ] 0100 1 0000 | 0.000 0.000 0.000 0.000 1934 1 0.000 0.000 2.000
> Incap Crash reduction (direction 1) 0.301 1.300 3.800 1.500 0.900 0.088 0.160 0.250 0.000 0.100 0.468 0.600 1.300 0.330 0.000 0.184 0.000 2.294 0.000 0.000 0.000
T Post-Project Segment Directional Fatal Crashes (direction 1) 2.257 0.940 2.700 3.250 3.700 0.000 0.000 0.000 0.000 0.900 0.000 0.900 0.000 0.000 1.000 0.000 0.000 2.066 2.000 2.000 0.000
':; Post-Project Segment Directional Incap Crashes (direction 1) 0.699 6.700 7.200 9.500 10.100 0.912 1.840 1.750 2.000 0.900 6.532 0.400 5.700 0.670 2.000 0.816 1.000 2.706 0.000 0.000 0.000
Z’ Post-Project Segment Directional Safety Index (direction 1) 2.292 0.429 0.996 1.216 1.370 0.074 0.081 0.077 0.882 2.230 0.521 2.150 0.455 0.132 0.622 0.130 0.159 1.165 8.784 8.784 0.000
< Post-Project Segment Directional Safety Index (direction 1) 2.292 0.429 0.996 1.216 1.370 0.074 0.081 0.077 0.088 2.230 0.521 2.150 0.455 0.132 0.622 0.130 0.159 1.165 8.784 8.784 0.000
> CZ) Orig Segment Directional Safety Index (direction 2) 1.983 1.902 1.759 1.759 1.759 2.361 4.132 4.132 4.132 0.160 0.000 0.160 0.000 3.069 1.239 0.479 0.479 0.622 4.370 4.370 4.370
i E Orig Segment Directional Fatal Crashes (direction 2) 2 6 5 5 5 2 6 6 6 0 0 0 0 1 2 0 0 1 1 1 1
é | Orig Segment Directional Incap Crashes (direction 2) 0 3 10 10 10 0 6 6 6 1 0 1 0 1 3 S & 3 0 0 0
0 % Original Fatal Crashes in project limits (direction 2) 2 6 5 0 2 2 2 0 4 0 0 0 0 1 1 0 0 1 1 1 1
Original Incap Crashes in project limits (direction 2) 0 2 10 0 4 0 4 0 1 1 0 1 0 1 3 3 0 3 0 0 0
CMF 1 (direction 2)(lowest CMF) 1 1 1 1 0.7 0.85 1 1 0.64 1 1 1 1 0.67 0.92 0.85 1 1 1 1 1
CMF 2 (direction 2) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.92 1 1 1 1 1
CMF 3 (direction 2) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
CMF 4 (direction 2) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
CMF 5 (direction 2) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Total CMF (direction 2) 1.000 1.000 1.000 1.000 0.700 0.850 1.000 1.000 0.640 1.000 1.000 1.000 1.000 0.670 0.920 0.816 1.000 1.000 1.000 1.000 1.000
Fatal Crash reduction (direction 2) 0.603 1.801 1.625 0.000 0.600 0.300 0.242 0.000 1.440 0.000 0.000 0.000 0.000 0.330 0.080 0.000 0.000 0.483 0.300 0.300 1.000
Incap Crash reduction (direction 2) 0.000 0.620 3.430 0.000 1.200 0.000 0.484 0.000 0.360 0.100 0.000 0.100 0.000 0.330 0.240 0.552 0.000 1.203 0.000 0.000 0.000
Post-Project Segment Directional Fatal Crashes (direction 2) 1.397 4.199 3.375 5.000 4.400 1.700 5.758 6.000 4.560 0.000 0.000 0.000 0.000 0.670 1.920 0.000 0.000 0.517 0.700 0.700 0.000
Post-Project Segment Directional Incap Crashes (direction 2) 0.000 2.380 6.570 10.000 8.800 0.000 5.516 6.000 5.640 0.900 0.000 0.900 0.000 0.670 2.760 2.448 3.000 1.797 0.000 0.000 0.000
Post-Project Segment Directional Safety Index (direction 2) 1.385 1.337 1.183 1.759 1.548 2.007 3.955 4.132 3.189 0.150 0.000 0.150 0.000 2.056 1.185 0.391 0.479 0.330 3.059 3.059 0.000
Post-Project Segment Directional Safety Index (direction 2) 1.385 1.337 1.183 1.759 1.548 2.007 3.955 4.132 3.189 0.150 0.000 0.150 0.000 2.056 1.185 0.391 0.479 0.330 3.059 3.059 0.000
- = a «|Current Safety Index 3.015 1.189 1.620 1.620 1.620 1.221 2.110 2.110 2.110 1.320 0.279 1.320 0.279 1.634 0.931 0.319 0.319 1.434 6.577 6.577 6.577
v W Z  |Post-Project Safety Index 1.839 0.883 1.090 1.488 1.459 1.041 2.018 2.105 1.638 1.190 0.261 1.150 0.228 1.094 0.904 0.261 0.319 0.748 5.922 5.922 0.000
Needs Original Segment Safety Need 9.238 2.825 4.418 4.418 4.418 2.553 6.452 6.452 6.452 3.09 0.180 3.09 0.180 5.082 0.909 0.206 0.206 4.209 23.902 23.902 23.902
Post-Project Segment Safety Need 4.751 1.239 2.352 3.911 3.801 1.760 6.102 6.435 4.651 2.526 0.168 2.352 0.147 2.986 0.812 0.168 0.206 0.669 21.402 21.402 0
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260.10A-1|260.10A-2|260.10B-1|260.10B-2
87 (260 (87 (260
Solution #|  87.1 87.2 87.3 87.4 87.5 87.6 87.7 87.8 87.9 Portion) | Portion) [ Portion) [ Portion) §60.11 260.12 260.13 260.14 260.15 77.16A 77.16B 77.16C
- =D o o ° ° = « = — — 2
2 |sz |8 |5 |28 |ze|se|ge|& |cg|Ge|cse|5el5 |Bg)lg2|ls |5 |2 «5|2 95|f &
Sg |222| 8¢ | 22 | §8 | 22 | 2| 22 | G2 | BE | BE | B | B |=.¢e| x| 22| 2e |S.2]2.28|2.28|e. €
5 |85 | w8 | 55 | :€ | £¢ | 85 | 88 | 25 | §¢ | §& | §¢ | §8 |gEG| B¢ 5 § |8£5 2528|2882 (|288¢
S T LT © i = > 205 2> > > > > o] o > 25 £ = D T DEC| OECc| DT
| £5 [2=§| 25§ S5 | Lg 8 | &8 85 s | 28 | S | 28 | 98 |g95| 68 | 28 | 2o |[fe5|fvcg|8veg|(CDel
Descripton| <€ | £ <98 | <8 <9 %5 “s as o8 <g S5 S s S5 §a8 |5 5 2 -5 cE |gIL 2 |SLEL|ILE2(ILEE
82 |T>2| 228 | 28 | g | £E | 2E | 3E | S8 | £ | <E | £ | <E |2=g| £E | SE | 2S£ |¥=2g|seiR |t sse
CE |g2E| SE | 8E | 95 | 25 | 88 | 85 | RE | 85 | §5 | §5 | 85 |5FE| 25 | 85 | 20 |z "E|5°5%|5°sG|E°3
k) 20 = g 52 | 22 | x5 | x© | & €9 | 29 | 2% | 29 |2 20 | S° | = g S Ex|s Eg|s &
o} @ @ @ ng | €& | 04 | ok | = g | F& | Fx | BI |5 Sic i g £ 52 g2 &g
= 3 s =
Project Beg MP 177 191 213 213 224 235 241 243 246 251 252 251 252 256 260 277 277 282 386 386 386
Project End MP 182 213 235 219 226 241 250 247 251 253 253 253 253 260 277 282 280 304 389 389 389
Project Length (miles) 3 10 | 21 6 1 3.8 5 4 4.7 2 1 2 1 4 6.2 5 3 22 2.3 0.8 0.6
Segment Beg MP 177 191 213 213 213 235 241 241 241 250 252 250 252 256 260 277 277 282 386 386 386
Segment End MP 182 213 235 235 235 241 250 250 250 253 256 253 256 260 277 282 282 304 389 389 389
Segment Length (miles) 5 22 22 22 22 6 9 9 9 3 4 3 4 4 17 5 5 22 3.6 1.6 0.6
Segment # 1 3 4 4 4 5 6 6 6 7 8 7 8 9 10 11 11 12 16 16 16
Current # of Lanes (both directions) 4 4 4 4 4 4 4 4 4 4 4 4 4 2 4 4 4 2 2 2 2
Project Type (one-way or two-way)| two-way | two-way | two-way | one-way | two-way | two-way | two-way | one-way | one-way | two-way | two-way | two-way | two-way | two-way | two-way | two-way | one-way | two-way [ two-way two-way two-way
Additional Lanes (one-way) 0 0 0 1 0 0 0 1 0 0 0 0 0 2 0 0 1 0.25 2 2 0
Pro-Rated # of Lanes 4.00 4.00 4.00 4.27 4.00 4.00 4.00 4.44 4.00 4.00 4.00 4.00 4.00 6.00 4.00 4.00 4.60 2.50 4.56 4.00 2.00
Description
ﬁ 52 Original Segment Mobility Index 0.650 0.210 0.230 0.230 0.230 0.150 0.210 0.210 0.210 0.750 0.540 0.750 0.540 0.940 0.080 0.120 0.120 0.360 0.850 0.850 0.850
- g Post-Project # of Lanes (both directions) 4.00 4.00 4.00 4.27 4.00 4.00 4.00 4.44 4.00 4.00 4.00 4.00 4.00 6.00 4.00 4.00 4.60 2.50 4.56 4.00 2.00
8 Z |Post-Project Segment Mobility Index 0.65 0.21 0.23 0.22 0.23 0.15 0.19 0.19 0.21 0.75 0.54 0.75 0.54 0.27 0.07 0.11 0.11 0.32 0.68 0.53 0.85
= Post-Project Segment Mobility Index 0.650 0.210 0.230 0.220 0.230 0.150 0.190 0.190 0.210 0.750 0.540 0.750 0.540 0.270 0.070 0.110 0.110 0.320 0.680 0.530 0.770
= Original Segment Future V/IC 0.860 0.290 0.270 0.270 0.270 0.140 0.210 0.210 0.210 0.940 0.680 0.940 0.680 1.150 0.080 0.140 0.140 0.390 1.090 1.090 1.090
E S |Post-Project Segment Future V/C 0.860 0.290 0.270 0.250 0.270 0.140 0.190 0.190 0.210 0.940 0.680 0.940 0.680 0.330 0.070 0.130 0.120 0.350 0.870 0.700 1.090
Post-Project Segment Future V/C 0.860 0.290 0.270 0.250 0.270 0.140 0.190 0.190 0.210 0.940 0.680 0.940 0.680 0.330 0.070 0.130 0.120 0.350 0.870 0.700 0.980
o Original Segment Peak Hour V/C (direction 1) 0.340 0.140 0.200 0.200 0.200 0.150 0.190 0.190 0.190 0.570 0.470 0.570 0.470 1.290 0.130 0.140 0.140 0.340 0.600 0.600 0.600
> Original Segment Peak Hour V/C (direction 2) 0.340 0.130 0.210 0.210 0.210 0.150 0.190 0.190 0.190 0.500 0.510 0.500 0.510 1.330 0.110 0.130 0.130 0.340 0.650 0.650 0.650
% Adjusted total # of Lanes for use in directional peak hr N/A N/A N/A 4,55 N/A N/A N/A 4.89 4.00 N/A N/A N/A N/A N/A N/A N/A 5.20 N/A N/A N/A N/A
Q  |Post-Project Segement Peak Hr V/C (direction 1) 0.340 0.14 0.20 0.18 0.20 0.15 0.17 0.16 0.19 051 | 043 | 051 | 043 | 038 0.11 0.12 0.10 0.30 0.48 0.42 0.54
=< Post-Project Segement Peak Hr V/C (direction 2) 0.340 0.13 0.21 0.21 0.21 0.15 0.16 0.19 0.19 0.45 0.46 0.45 0.46 0.38 0.10 0.11 0.10 0.30 0.52 0.45 0.59
é Post-Project Segment Peak Hr V/C (direction 1) 0.340 0.140 0.200 0.180 0.200 0.150 0.170 0.160 0.190 0.510 0.430 0.510 0.430 0.380 0.110 0.120 0.100 0.300 0.480 0.420 0.540
Post-Project Segment Peak Hr V/C (direction 2) 0.340 0.130 0.210 0.210 0.210 0.150 0.160 0.190 0.190 0.450 0.460 0.450 0.460 0.380 0.100 0.110 0.100 0.300 0.520 0.450 0.590
Original Reduction for Reduction Reduction
Safety Reduction Factor 0.610 0.743 0.672 0.918 0.900 0.852 0.956 0.997 0.776 0.902 0.933 0.871 0.815 0.670 0.971 0.817 1.000 0.521 0.900 0.900 0.000 Values for A forB forC
Safety Reduction 0.390 0.257 0.328 0.082 0.100 0.148 0.044 0.003 0.224 0.098 0.067 0.129 0.185 0.330 0.029 0.183 0.000 0.479 0.100 0.100 1.000 Segment 10% PTI 10% PTI 80% PTI
Mobility Reduction Factor 1.000 1.000 1.000 0.957 1.000 1.000 0.905 0.905 1.000 [ 1.000 [ 1.000 [ 1.000 [ 1.000 0.287 0.875 0.917 0.917 [ 0.889 0.800 [ 0.624 [ 0.906 16(Solution 10% TTI 10% TTI 80% TTI
Mobility Reduction 0.000 0.000 0.000 0.043 0.000 0.000 0.095 0.095 0.000 0.000 0.000 0.000 0.000 0.713 0.125 0.083 0.083 0.111 0.200 0.376 0.094 Cs77.1 0.9 0.9 0.2
_ Original Directional Segment TTI (direction 1) 1.218 1.049 1.170 1.170 1.170 1.007 1.306 1.306 1.306 1.180 1.456 1.180 1.456 1.120 1.131 1.233 1.233 1.000 1.075 1.075 1.075 1.075 0.9675 0.9675 0.215
E Original Directional Segment PTI (direction 1) 4.014 1.538 2.051 2.051 2.051 1.422 2.378 2.378 2.378 4.425 7.152 4.425 7.152 1.610 1.638 2.158 2.158 1.178 3.837 3.837 3.837 3.837 3.4533 3.4533 0.7674
> [a) Original Directional Segment TTI (direction 2) 1.056 1.042 1.046 1.046 1.046 1.078 1.148 1.148 1.148 1.862 1.097 1.862 1.097 1.000 1.055 1.000 1.000 1.052 1.487 1.487 1.487 1.487 1.3383 1.3383 0.2974
= <Z( Original Directional Segment PTI (direction 2) 3.033 1.480 1.471 1.471 1.471 1.506 1.937 1.937 1.937 6.477 4.972 6.477 4.972 1.165 1.399 1.141 1.141 1.356 6.793 6.793 6.793 6.793 6.1137 6.1137 1.3586
;‘ E Reduction Factor for Segment TTI 0.000 0.000 0.000 0.013 0.000 0.000 0.029 0.029 0.000 0.000 0.000 0.000 0.000 0.214 0.038 0.025 0.025 0.033 0.060 0.113 0.028 Reduction in TTl and PTI for Roundabouts (10%)
9 260.10A-1  260.10A-2  260.10B-1 (260
Reduction Factor for Segment PTI 0.117 0.077 0.098 0.033 0.030 0.044 0.032 0.020 0.067 0.030 0.020 0.039 0.056 0.242 0.034 0.072 0.017 0.166 0.070 0.105 0.319 (87 Portion) (260 Portion) (87 Portion) Portion)
Post-Project Directional Segment TTI (direction 1) 1.218 1.049 1.170 1.155 1.170 1.007 1.269 1.269 1.306 1.180 1.456 1180 1456 1.060 1.089 1.202 1.202 1.000 101 1038 1045 - - 1.062 1.310
Post-Project Directional Segment PTI (direction 1) 3.544 1.419 1.849 1.983 1.990 1.359 2.302 2.331 2.218 4.294 7.008 4254 6454 1.221 1.583 2.003 2.122 1.089 3569 3433 2614 - - 3.829 6.079
Post-Project Directional Segment TTTI (direction 2) 1.056 1.042 1.046 1.046 1.046 1.078 1.115 1.148 1.148 1.862 1.097 1862 1097 1.000 1.015 1.000 1.000 1.017 1398 3319 1445 - - 1.676 0.987
Post-Project Directional Segment TPTI (direction 2) 2.678 1.366 1.326 1.471 1.427 1.439 1.875 1.937 1.937 6.286 4.872 6227 4696 1.083 1.35 1.06 1.141 1.131 6318 6078 4627 - - 5.604 4.226
Orig Segment Directional Closure Extent (direction 1) 0.372 0.872 1.465 1.465 1.465 0.233 0.178 0.178 0.178 0.070 0.050 0.070 0.050 0.300 0.494 0.400 0.400 0.434 0.000 0.000 0.000
— Orig Segment Directional Closure Extent (direction 2) 0.320 0.109 0.145 0.145 0.145 0.067 0.267 0.267 0.267 0.200 0.000 0.200 0.000 0.550 0.482 0.880 0.880 0.845 0.000 0.000 0.000
E Segment Closures with fatalities/injuries 8 12 17 17 17 3 12 12 12 0 1 0 1 6 5 2 2 9 0 0 0
'>_< Total Segment Closures 12 27 36 36 36 9 18 18 18 2 1 2 1 13 19 11 11 27 0 0 0
EJJ % Closures with Fatality/Injury 0.67 0.44 0.47 0.47 0.47 0.33 0.67 0.67 0.67 0.00 1.00 0.00 1.00 0.46 0.26 0.18 0.18 0.33 0.00 0.00 0.00
o Closure Reduction 0.260 0.114 0.155 0.039 0.047 0.049 0.029 0.002 0.149 0.000 0.067 0.000 0.185 0.152 0.008 0.033 0.000 0.160 0.000 0.000 0.000
8 Reduced value for closures for Roundabouts (10%
9 Closure Reduction Factor 0.740 0.886 0.845 0.961 0.953 0.951 0.971 0.998 0.851 1.000 0.933 1.000 0.815 0.848 0.992 0.967 1.000 0.840 0.000 0.000 0.000 reduction)
o Post-Project Segment Directional Closure Extent (direction 1) 0.275 0.772 1.238 1.408 1.396 0.222 0.173 0.178 0.151 0.070 0.047 8:070 8041 0.254 0.490 0.387 0.400 0.365 0.000 0.000 0.000 - - 0.063 0.037
Post-Project Segment Directional Closure Extent (direction 2) 0.237 0.097 0.123 0.145 0.138 0.064 0.259 0.267 0.267 0.200 0.000 0200 08-000 0.466 0.478 0.851 0.880 0.710 0.000 0.000 0.000 - - 0.180 0.000
- Orig Segment Bicycle Accomodation % 45.0% 99.0% 86.0% 86.0% 86.0% 92.0% 79.0% 79.0% 79.0% 16.0% 16.0% 16.0% 16.0% 2.0% 93.0% 49.0% 49.0% 2.0% 1.0% 1.0% 1.0%
C‘) g Orig Segment Outside Shoulder width 6.97 9.42 9.29 9.06 9.29 9.86 7.52 9.96 5.08 4.62 4.62 4.62 4.62 1.21 9.53 5.19 5.19 2.26 0.00 0.00 0.00
> O |Post-Project Segment Outside Shoulder width 6.97 9.42 9.29 9.06 9.29 9.86 7.52 9.96 8.2 8 5 8 5 10 10 5 5 10 0 0 3
%2 Post-Project Segment Bicycle Accomodation (%) 45.0% 99.0% 86.0% 86.0% 86.0% 92.0% 79.0% 79.0% 91.0% 56.0% | 16.0% 56.0% | 16.0% 100.0% [ 93.0% 49.0% 49.0% 100.0% 1.0% 1.0% 20.0%
Post-Project Segment Bicycle Accomodation (%) 45.0% 99.0% 86.0% 86.0% 86.0% 92.0% 79.0% 79.0% 91.0% 56.0% 16.0% 56.0% 16.0% 100.0% 93.0% 49.0% 49.0% 100.0% 1.0% 1.0% 20.0%
Needs Original Segment Mobility Need 1.609 1.048 1.750 1.750 1.750 0.674 2.035 2.035 2.035 2.046 1.635 2.046 1.635 6.880 0.877 1.891 1.891 1.669 ] 3.549 3.549 3.549
Post-Project Segment Mobility Need 1.561 0.774 1.380 1.664 1.551 0.539 1.875 1.947 1.829 2.016 1.611 1.884 1.491 0.669 0.814 1.700 1.809 0.815 1.566 1.513 1.838
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260.10A-1(260.10A-2|260.10B-1{260.10B-2
87 (260 87 (260
Solution #|  87.1 87.2 87.3 87.4 87.5 87.6 87.7 87.8 87.9 Portion) | Portion) | Portion) | Portion) §60.11 260.12 260.13 260.14 260.15 77.16A 77.16B 77.16C
- = D o o o o 2 2 — —~ =
g |8z, | B, | B, | B3 |8z |8y |82 |&, |ze|ce|sz|fe|3 |fglsf|s. |3 ,|F sE|F sE|f o
52 |<%2| 82 | 82 | 88 | 28 | S2 | <2 | Sz | B2 | B2 | B2 | BE |=.2| 38 | 2 | =2 |2.2]|2.2%|2.28|2.%
S [S S Lc > 5] 4 23 S 5 O T © T © T O o E 5 [SR] 15} ] FES|ZEpl[Z2E2n2|2E8<
g2 |grg g2 g2 g= £3 g s 23 g2 S 3 S 3 e 3z |eo2g o > E > ES [Zo2|g2EE|gDEE|gO, R
- = B} 2 2 @ <] &5 85 2 <] <] <] 5 (@ (Sl x o o [0 Po9og|lodsg(LDy
Descripionf €& [Se 8 <& <g %5 - = = <g ga gsa e 82 |l | 52 =z cE |QILS|SLEL|(SELEL|<SLSE
$2 |f28| &8 | g8 | g2 | €E | SE | 52 | §8 | <E | <E | <E | <E |eeg| £E | SE | SE |f2E|seib|seit|gnE.
CE |GSE| SE | 8E | o3 | 2B | 88 | 85 | SE | 55 | 55 | 55 | 55 |5°E| g5 | 85 | 80 |z °E|5Fsg|5°2%(5°¢
£ &8 s = 28 | 22 | x5 | x2 | & 2 | 29 | 28 | %% |2 £e | Se | 27 |8 3 ES|3 Egls =
o @ (%} (2= I o L S & i ST g | s S [ 5 I 5= [T £
Project Beg MP 177 191 213 213 224 235 241 243 246 251 252 251 252 256 260 277 277 282 386 386 386
Project End MP 182 213 235 219 226 241 250 247 251 253 253 253 253 260 277 282 280 304 389 389 389
Project Length (miles) 3 | 10 1 22 1 6 1 | 38 5 | 4 47 2 1 2 1 4 62 | 5 3 22 2.3 0.8 0.6
Segment Beg MP 177 191 213 213 213 235 241 241 241 250 252 250 252 256 260 277 277 282 386 386 386
Segment End MP| 182 213 235 235 235 241 250 250 250 253 256 253 256 260 277 282 282 304 389 389 389
Segment Length (miles) 5 22 22 22 22 6 9 9 9 3 4 3 4 4 17 5 5 22 3.6 1.6 0.6
Segment # 1 3 4 4 4 5} 6 6 6 7 8 7 8 9 10 11 11 12 16 16 16
Current # of Lanes (both directions) 4 4 4 4 4 4 4 4 4 4 4 4 4 2 4 4 4 2 2 2 2
Project Type (one-way or two-way)| two-way | two-way | two-way | one-way | two-way | two-way | two-way | one-way | one-way | two-way | two-way | two-way | two-way | two-way | two-way | two-way | one-way | two-way [ two-way two-way two-way
Additional Lanes (one-way) 0 0 0 1 0 0 0 1 0 0 0 0 0 2 0 0 1 0.25 2 2 0
Pro-Rated # of Lanes| _4.00 4.00 4.00 4.27 4.00 4.00 4.00 4.44 4.00 4.00 4.00 4.00 4.00 6.00 4.00 4.00 4.60 2.50 4.56 4.00 2.00
Description
Original Directional Segment TTTI (direction 1) 1.288 1.112 1.374 1.374 1.374 1.115 1.551 1.551 1.551 1.199 1.663 1.199 1.663 1.202 1.227 1.446 1.446 1.003 1.117 1.117 1.117
Original Directional Segment TPTI (direction 1) 3.877 1.377 2.378 2.378 2.378 1.453 2.520 2.520 2.520 3.294 9.645 3.294 9.645 3.087 1.821 2.528 2.528 1.194 3.525 3.525 3.525 Original Reduction for Reduction Reduction

= Original Directional Segment TTTI (direction 2) 1.105 1.235 1.141 1.141 1.141 1.211 1.220 1.220 1.220 1.911 1.168 1.911 1.168 1.000 1.117 1.000 1.000 1.101 1.537 1.537 1.537 Values for A forB for C

= Original Directional Segment TPTI (direction 2) 3.385 2.377 1.562 1.562 1.562 2.134 2.012 2.012 2.012 3.878 4.106 3.878 4.106 1.212 1.612 1.180 1.180 1.691 5.648 5.648 5.648  [Segment 80% PTI 80% PTI  100% PTI

% Reduction Factor for Segment TTTI (both directions) 0.000 0.000 0.000 0.007 0.000 0.000 0.014 0.014 0.000 0.000 0.000 0.000 0.000 0.107 0.019 0.013 0.013 0.017 0.030 0.056 0.014 16(Solution 80% TTI 80% TTI  100% TTI

< Reduction Factor for Segment TPTI (both directions) 0.059 0.039 0.049 0.017 0.015 0.022 0.016 0.010 0.034 0.015 0.010 0.019 0.028 0.121 0.017 0.036 0.008 0.083 0.035 0.053 0.159 [CS 77.16) 0.2 0.2 0

E Post-Project Directional Segment TTTI (direction 1) 1.288 1.112 1.374 1.365 1.374 1.115 1.529 1.529 1.551 1.199 1.663 1199 1663 1.073 1.204 1.428 1.428 0.995 1083 1054 4303 1.117 0.2234 0.2234 0

= Post-Project Directional Segment TPTI (direction 1) 3.650 1.324 2.261 2.338 2.342 1.421 2.479 2.495 2.435 3.245 9.548 3.230 9:377 2714 1.790 2.437 2.507 1.095 3402 3:349 2963 (3525 0.705 0.705 0
Post-Project Directional Segment TTTI (direction 2) 1.105 1.235 1.141 1.141 1.141 1.211 1.203 1.220 1.220 1.911 1.168 1911 1168 1.000 1.096 1.000 1.000 1.083 1491 1450 4515 1.537 0.3074 0.3074 0
Post-Project Directional Segment TPTI (direction 2) 3.187 2.285 1.485 1.562 1.539 2.087 1.980 2.012 2.012 3.821 4.065 3803 3992 1.066 1.585 1.138 1.180 1.551 5451 5352 4748  |5.648 1.1296 1.1296 0

w Original Segment TPTI (direction 1) 3.877 1.377 2.378 2.378 2.378 1.453 2.520 2.520 2.520 3.294 9.645 3.294 9.645 3.087 1.821 2.528 2.528 1.194 3.525 3.525 3.525 Reduction in TTland PTI for Roundabouts (10%)

% Original Segment TPTI (direction 2) 3.385 2.377 1.562 1.562 1.562 2.134 2.012 2.012 2.012 3.878 4.106 3.878 4.106 1.212 1.612 1.180 1.180 1.691 5.648 5.648 5.648 (87 Portion) (260 Portion) (87 Portion) (260

= Original Segment Freight Index 0.275 0.533 0.508 0.508 0.508 0.558 0.441 0.441 0.441 0.279 0.145 0.279 0.145 0.465 0.583 0.539 0.539 0.693 0.218 0.218 0.218 - - 1.079 1.497

[0) Post-Project Segment TPTI (direction 1) 3.650 1.324 2.261 2.338 2.342 1421 2.479 2.495 2.435 3.245 9.548 3.230 9.377 2.714 1.790 2.437 2.507 1.095 3.402 3.340 2.963 - - 2.907 8.439

- E Post-Project Segment TPTI (direction 2) 3.187 2.285 1.485 1.562 1.539 2.087 1.980 2.012 2.012 3.821 4.065 3.803 | 3.992 | 1.066 1.585 1.138 1.180 1.551 5.451 5.351 4.748 - - 1.720 1.051
I L Post-Project Segment Freight Index 0.293 0.554 0.534 0.513 0.515 0.570 0.449 0.444 0.450 0.283 0.147 0.316 0.166 0.529 0.593 0.559 0.542 0.756 1.090 1.090 1.000 - - 3.423 3.593
% Orig Segment Directional Closure Duration (dir 1) 129.188 | 2674.129 | 4359.887 | 4359.887 | 4359.887 | 49.200 37.156 37.156 37.156 21.333 11.450 21.333 11.450 71.850 | 157.494 | 144.400 | 144.400 | 117.012 0.000 0.000 0.000
= % Orig Segment Directional Closure Duration (dir 2) 61.920 | 59.227 34.009 34.009 34.009 21.667 | 287.978 | 287.978 | 287.978 | 693.600 | 0.000 | 693.600 | 0.000 726.900 | 797.706 | 922.040 | 922.040 | 901.618 0.000 0.000 0.000

E Segment Closures with fatalities 8 12 17 17 17 3 12 12 12 0 1 0 1 6 5 2 2 9 0 0 0

o Total Segment Closures 12 27 36 36 36 9 18 18 18 2 1 2 1 13 19 11 11 27 0 0 0

8 % Closures with Fatality 0.67 0.44 0.47 0.47 0.47 0.33 0.67 0.67 0.67 0.00 1.00 0.00 1.00 0.46 0.26 0.18 0.18 0.33 0.00 0.00 0.00

E Closure Reduction 0.260 0.114 0.155 0.039 0.047 0.049 0.029 0.002 0.149 0.000 0.067 0.000 0.185 0.152 0.008 0.033 0.000 0.160 0.000 0.000 0.000

uD) Reduced value for closures for Roundabouts (10%

o Closure Reduction Factor 0.740 0.886 0.845 0.961 0.953 0.951 0.971 0.998 0.851 1.000 0.933 1.000 0.815 0.848 0.992 0.967 1.000 0.840 0.000 0.000 0.000 reduction)

d Post-Project Segment Directional Closure Duration (direction 1) 95.589 | 2368.478 | 3685.277 | 4190.942 | 4154.732 | 46.778 36.074 37.088 31.617 21.333 10.681 23333 9:328 60.898 | 156.291 | 139.585 | 144.400 | 98.338 0.000 0.000 0.000 - - 19.20 8.40
Post-Project Segment Directional Closure Duration (direction 2) | 45.816 [ 52.457 28.747 34.009 32.409 20.600 [ 279.589 | 287.978 | 287.978 | 693.600 | 0.000 | 693:600 | ©-800 | 616.096 | 791.613 [ 891.297 | 922.040 | 757.729 0.000 0.000 0.000 - - 624.24 0.00
Original Segment Vertical Clearance No Changg 16.97 18.75 18.75 18.75 |No ChangeNo ChanggNo ChanggNo ChanggNo ChangeNo ChangeNo ChanggNo ChangeNo ChangeNo ChangeNo ChangeNo ChangeNo Changg No Change [ No Change | No Change

E o Original vertical clearance for specific bridge INo ChanggNo ChanggNo ChanggNo ChangeNo ChangeNo ChangaNo ChangaNo ChanggNo ChanggNo ChangegNo ChangeNo ChangeNo ChangeNo ChangeNo ChangeNo ChangeNo ChangeNo Changg No Change [ No Change | No Change
E (_—; Post-Project vertical clearance for specific bridge No ChanggNo ChanggNo ChanggNo ChanggNo ChangegNo ChangeNo ChangeNo ChangeNo ChangeNo ChangeNo ChanggNo ChanggNo ChanggNo ChanggNo ChangegNo ChangeNo ChangeNo Change No Change | No Change | No Change
> Post-Project Segment Vertical Clearance No Change 16.97 18.75 18.75 18.75 |No ChanggNo ChangeNo ChanggNo ChangegNo ChanggNo ChangegNo ChangeNo ChangeNo ChangaNo ChangaNo ChangaNo ChangeNo Changg No Change | No Change | No Change
Post-Project Segment Vertical Clearance No Changg 16.97 18.75 18.75 18.75 |No ChanggNo ChanggNo ChangeNo ChanggNo ChanggNo ChangeNo ChangeNo ChanggNo ChangelNo ChanggNo ChanggNo ChangelNo Changg No Change | No Change | No Change
Needs Original Segment Freight Need 0.944 8.709 12.193 12.193 12.193 3.617 5.340 5.340 5.340 2.072 2.825 2.072 2.825 5.671 5.151 5.928 5.928 3.957 1.864 1.864 1.864
Post-Project Segment Freight Need 0.76 8.017 10.748 11.833 11.755 3.527 5.221 5.298 5.258 2.051 2.801 1.702 2.493 5.065 5.048 5.746 5.893 2.246 0.092 0.092 0.090
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ADOT

260.10A-1|260.10A-2|260.10B-1|260.10B-2
(87 (260 (87 (260
Solution #|  87.1 87.2 87.3 87.4 87.5 87.6 87.7 87.8 87.9 Portion) | Portion) | Portion) | Portion) §60.11 260.12 | 260.13 | 260.14 | 260.15 77.16A 77.16B 77.16C
- = T ° o ° o 2 = —~ —~ IS
2 lg= | 8 |5 |88 |zz|gse|se |5 |G5g|5eg| 552|525 2l g2 | g |2 |2 5|2 «5|2 B
S n =) T 0 ) g% W @ < Q < Q T 0 29 22 29 22 s o 2 = Q =) O gl ALT5|le 2T|lo S
s e o | 9t | o2 | 28 | 25 | o5 | g5 | 25 | €5 | £€§ | €5 | €5 |sz5| $5 | £§ | ¥5 |5 |2z2.8|Z208|228<
890 L9 g 0 s O T = L 29 < g O s I "5 < o2 o 3 £ ES 5 | g cE|aDEE| s
e (S5 e| o€ o E o, T 3 83 g3 o £ 3 » 3 3 ng |Z8E| &8 =i f> |<0E|8SGco|fa6s|bdcan
Descripton| <& | £¢ 8 <9 <2 %5 ¢s = = << g2 g s g2 g2 |L,L2| 3¢ c g cE (g2 |SIEL|IIEL|ILISS
S |T35| ¥5 | TS | SE | EE | 55| s£ | EE | =f£ | =f | =f | <f |2®5| 6f | 2E | 2E |s2E|sEir|sst gt
CE |gEE| SE | 3E | 92 | 35 | 85 | 85 | SE | 55 | 55 | 55 | 5% |2FE| 55 | B85 | 80 |ZE|£°sf|S°=8(5°¢8
2 3 5 = 53 | 22 | x5 | x¢ | & 29 | 2% | 2% | 2% |9 £9 | 39 | 2 g 3 Ex|3 Eg|s &
o (7 7 (2= (I8 on O S o S S S o o 5 i SREE RIT £
Project Beg MP| 177 191 213 213 224 235 241 243 246 251 252 251 252 256 260 277 277 282 386 386 386
Project End MP| 182 213 235 219 226 241 250 247 251 253 253 253 253 260 277 282 280 304 389 389 389
Project Length (miles) 3 10 21 6 1 3.8 5 4 4.7 2 1 2 1 4 6.2 5 3 22 2.3 0.8 0.6
Segment Beg MP| 177 191 213 213 213 235 241 241 241 250 252 250 252 256 260 277 277 282 386 386 386
Segment End MP| 182 213 235 235 235 241 250 250 250 253 256 253 256 260 277 282 282 304 389 389 389
Segment Length (miles) 5 22 22 22 22 6 9 9 9 3 4 3 4 4 17 5 5 22 3.6 1.6 0.6
Segment # 1 3 4 4 4 5 6 6 6 7 8 7 8 9 10 11 11 12 16 16 16
Current # of Lanes (both directions) 4 4 4 4 4 4 4 4 4 4 4 4 4 2 4 4 4 2 2 2 2
Project Type (one-way or two-way)| two-way | two-way | two-way | one-way | two-way | two-way | two-way | one-way | one-way | two-way | two-way | two-way | two-way | two-way | two-way | two-way | one-way | two-way | two-way two-way two-way
Additional Lanes (one-way) 0 0 0 1 0 0 0 1 0 0 0 0 0 2 0 0 1 0.25 2 2 0
Pro-Rated # of Lanes| _ 4.00 4.00 4.00 4.27 4.00 4.00 4.00 4.44 4.00 4.00 4.00 4.00 4.00 6.00 4.00 4.00 4.60 2.50 4.56 4.00 2.00
Description
Original Segment Bridge Index 6.00 6.00 6.00
w oo Original lowest rating for specific bridge 6 6 6
8 g Post-Project lowest rating for specific bridge 8 8 8
r =z |Post-Project lowest rating for specific bridge 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 8 8
= Post-Project Segment Bridge Index 8.00 8.00 8.00
Post-Project Segment Bridge Index 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00 8.00 8.00
Original Segment Sufficiency Rating 59.00 59.00 59.00
w© |Original Sufficiency Rating for specific bridge 59.00 59.00 59.00
- % E Post-Project Sufficiency Rating for specific bridge 98.00 98.00 98.00
8 0 é Post-Project Sufficiency Rating for specific bridge 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 98.00 98.00 98.00
T Post-Project Segment Sufficiency Rating 98.00 98.00 98.00
el Post-Project Segment Sufficiency Rating 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 98.00 98.00 98.00
o |Original Segment Bridge Rating 6 6 6
% E Post-Project Segment Bridge Rating 8 8 8
= Post-Project Segment Bridge Rating 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 8 8
% o Original Segment % Functionally Obsolete 100.00% 100.00% 100.00%
L o |Post-Project Segment % Functionally Obsolete 0.00% 0.00% 0.00%
S Post-Project Segment % Functionally Obsolete 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Needk Original Segment Bridge Need 1.343 1.343 1.343
Post-Project Segment Bridge Need 0.000 0.000 0.000
Original Segment Pavement Index 4.05 825
Original Segment IRI in project limits 91 159.733
E Original Segment Cracking in project limits 819 0 |
g ﬁ Post-Project IR in project limits 45 30
g % Post-Project IRl in project limits 0 0 0 0 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30
< — |Post-Project Cracking in project limits 0 0
e Post-Project Cracking in project limits 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Post-Project Segment Pavement Index 4.24 4.01
— Post-Project Segment Pavement Index 0 0 0 0 4.24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4.01
E Original Segment Directional PSR (direction 1) 3.84 3.1
E Original Segment Directional PSR (direction 2) 3.93 -
<>E 5 Original Segment IRI in project limits 0 0 0 0 91 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 159.733
o B % Post-Project directional IRl in project limits 0 0 0 0 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 30
5 o |Post-Project Segment Directional PSR (direction 1) 4.02 3.79
a Post-Project Segment Directional PSR (direction 2) 4.08 -
Post-Project Segment Directional PSR (direction 1) 0 0 0 0 4.02 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3.79
Post-Project Segment Directional PSR (direction 2) 0 0 0 0 4.08 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
_1 |Original Segment % Failure 0.0% 40.0%
8 & |Post-Project Segment % Failure 0.0% 0.0%
Post-Project Segment % Failure 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Needk Original Segment Pavement Need 0.000 1.850
Post-Project Segment Pavement Need 0.000 0.000
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ADOT

Performance Area Scoring

Pavement Bridge Safety Mobility Freight
% T:t o2 = B = Post- Post- Post- Post- Post- Total Risk
28 é 8 E € S | Existing [ Solution Existing | Solution Existing [ Solution Existing [ Solution Existing [ Solution Factored
E g Candidate Solution Z g = ‘g = |Segment|Segment| Raw Risk | Factored |Segment|Segment| Raw Risk |Factored| Segment | Segment Raw Risk |Factored|Segment| Segment Raw Risk [Factored]Segment|Segment| Raw Risk |Factored| Performance
O un Name =R w o £ Need Need Score | Factor Score Need Need Score | Factor | Score Need Need Score Factor [ Score Need Need Score Factor Score Need Need Score | Factor Score | Area Benefit
cs87.1 Sa't;':; \gﬁznf:fety 177-182 | 4.24 0.000 0.000 0.000 0.000 | 9.238 4751 | 4487 | 410 |18381| 1609 | 1561 | 0048 | 163 | 0078 | 0944 | 0760 | 0.184 | 134 | 0.245 18.706
csgr.p |Bush Highway Area Safety | 1q, 515 gg 0.000 0.000 0.000 0.000 | 2.825 1239 | 1586 | 240 | 2226 | 1048 | 0774 | 0274 | 668 | 1.83 | 8709 | 8.017 | 0692 | 555 | 3.839 7.895
and Freight Improvements
cs87.3 S””T;V;f; V/x:n?:fety 213235 | 18.33 0.000 0.000 0.000 0.000 | 4418 | 2352 | 2066 | 277 | 5713 | 1750 | 1380 | 0370 | 7.39 | 2735 | 12.193 | 10.748 | 1.445 | 559 | 8078 16.526
Cs87.4 S“”ﬂ;";‘:;\::\:;r:'gm 213-219 | 42.04 0.000 0.000 0.000 0.000 | 4.418 3911 | 0507 | 297 | 1503 | 12750 | 1664 | 0.086 | 648 | 0557 | 12103 [ 12833 | 0.360 | 559 | 2.013 4.073
css7sg | StateCreekPawement | ) 50| 719 | 0000 | 0.000 | 0.000 | 1.92 | 0.000 0.000 0000 | 4418 | 3801 | o617 | 297 | 1.820 | 1750 | 1551 | 0199 | 6.48 | 1.290 | 12.198 [ 11.755 | 0.438 | 559 | 2.449 5.568
Improvements (Replace)
CS87.6 Rye Area Safety and | 555541 | ¢ 99 0.000 0.000 0.000 0.000 | 2.553 1760 | 0793 | 078 | 0622 | 0674 | 0539 | 0135 | 537 | 0725 | 3617 | 3527 | 0.090 | 565 | 0.509 1.856
Freight Improvements
cs87.7 OB BNT SEEES R g o | 0.000 0.000 0.000 0.000 | 6.452 6.102 | 0350 | 336 | 1176 | 2035 | 1.875 | 0160 | 639 | 1023 | 5340 | 5221 | 0.119 | 565 | 0672 2.871
Safety Improvements
Cs87.8 Ox Bow Estates Area |, 15 5,7 | o5 41 0.000 0.000 0.000 0.000 | 6.452 6435 | 0017 | 378 | 0064 | 2035 | 1947 | 0088 | 620 | 0545 | 5340 | 5208 | 0.042 | 565 | 0.237 0.847
Freight Improvements
Cs87.9 Mazﬁ:;i')g:‘: ri:fety 246-251| 2.28 0.000 0.000 0.000 0.000 | 6.452 4651 | 1801 | 302 | 5439 | 2035 | 1.829 | 0206 | 634 | 1305 | 5340 | 5258 | 0.0s2 | 565 | 0.463 7.208
Cs260.10a | PYSON AreaSafety and | oo, Hoal 49 3.270 2694 | 0576 | 520 | 2935 | 3681 | 3627 | 0054 | 223 | 0121 | 4897 | 4852 | 0.045 | 1.97 | 0.089 3.144
Freight Improvements
CS260.10A-1) Payson Area Safety and | o) ooq | 49 0.000 0.000 0.000 0000 | 3090 | 252 | 0564 | 500 | 2872 | 2046 | 2016 | 0030 | 239 | 0072 | 2072 | 2051 | 0021 | 161 | 0.034 2.978
(87 Portion) Freight Improvements
CS260.10A-2) Payson Area Safety and | oo, ooq | 49 0.000 0.000 0.000 0000 | 0180 | 0168 | 0012 | 523 | 0063 | 1635 | 1611 | 0024 | 203 | 0.049 | 2.825 | 2.801 | 0.024 | 228 | 0.055 0.166
(260 Portion) Freight Improvements
Cs260.108 | PAYsonAreaSafety and | o5y ooa| 1375 3270 | 2499 | 0771 | 510 | 3931 | 3681 | 3375 | 0306 | 222 | 0680 | 4897 | 4195 | 0702 | 1.93 | 1.353 5.965
Freight Improvements
CS260.10B-1| Payson Area Safety and | o) ;oo | 15 7 0.000 0.000 0.000 0.000 | 3000 | 2352 | 0738 | 500 | 3.750 | 2046 | 184 | o162 | 239 | 0388 | 2072 | 1702 | 0370 | 161 | 0597 4.743
(87 Portion) Freight Improvements
CS260.108-2 Payson Area Safety and | ) ,eq | 15 7 0.000 0.000 0.000 0.000 | 0180 | 0247 | 0033 | 523 | 0173 | 1635 | 1491 | 0144 | 203 | 0203 | 2825 | 2.493 | 0332 | 228 | 0.756 1.221
(260 Portion) Freight Improvements
Cs260.11 | 0N SPrings Area Mobility | ,0q e | 50 g 0.000 0.000 0.000 0.000 | 5.082 298 | 200 | 355 | 7.433 | 6.8%0 | 0669 | 6211 | 798 |49536| 5671 | 5.065 | 0.606 | 7.65 | 4.634 61.603
and Freight Improvements
Cs260.12 | Christopher Creek Area | o 507|643 0.000 0.000 0.000 0.000 | 0.909 0812 | 0097 | 338 | 0328 | 0877 | 0814 | 0063 | 567 | 0357 | 5151 | 5.048 | 0.203 | 515 | 0.530 1.215
Freight Improvements
CS260.13 M°9°"I‘::pi')”\;n’:‘r;"’:s':’e'ght 277282 | 8.47 0.000 0.000 0.000 0.000 | 0206 | 0168 | 0.038 | 546 | 0208 | 12891 | 1700 | o191 | 586 | 1120 | 5928 | 5746 | 0.182 | 523 | 0.953 2.280
CS260.14 Mcﬁ?ﬂ%?n??aféea 277-280 | 19.07 0.000 0.000 0.000 0.000 | 0.206 0206 | 0000 | 546 | 0.000 | 12.891 | 1809 | 0082 | 556 | 0456 | 5928 | 5803 | 0.035 | 523 | 0.183 0.639
Cs260.15 | ForestLakes Area Safety | o) 504 | 56 4g 0.000 0.000 0.000 0.000 | 4209 | 0669 | 3540 | 373 | 13208 | 1669 | 0815 | 0854 | 830 | 7.087 | 3.957 | 2246 | 1711 | 7.27 | 12.435 32.729
and Freight Improvements
Holbrook Area Mobility and
CS77.16A | Freight Improvements (SR | 386-389 | 92.07 0.000 0.000 0.000 0.000 | 23902 | 21402 | 2500 | 495 | 12386 | 3549 | 1566 | 1983 | 7.0 | 14.075| 1864 | 0092 | 1772 | 6.82 | 12.086 38.546
377/SR 77 connection)
Holbrook Area Mobility and
CS77.16B | Freight Improvements (US | 386-389 | 75.76 0.000 0.000 0.000 0.000 | 23902 | 21402 | 2500 | 495 | 12386 | 3549 | 1513 | 2036 | 676 | 13.750 | 1.864 | 0.092 | 1.772 | 6.82 | 12.086 38.230
180/SR 77 connection)
Holbrook Area Mobility and
CS77.16C | Freight Improvements | 386-389| 46.42 | 1.850 | 0.000 | 1.850 | 234 | 4337 | 1343 | 0000 | 1343 | 413 | 5545 | 23902 | 0000 | 23.902 | 495 |118.416] 3549 | 1838 | 1711 | 671 | 11478 | 1864 | 0.090 | 1.774 | 682 | 12.009| 151875
(adjacent to SR 77)
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ADOT

Emphasis Area Scoring

Safety Emphasis Area Mobility Emphasis Area Freight Emphasis Area
g: R R R ] post e
=S g o g & S | Existing | Solution Existing | Solution Existing | Solution
% g Candidate Solution i § = ‘g = | Corridor | Corridor | Raw Risk |Emphasis |Factored| Corridor | Corridor | Raw Risk [Emphasis| Factored | Corridor | Corridor [ Raw Risk | Emphasis | Factored
Oown Name = 3 w o E Need Need Score | Factor Factor Score Need Need Score | Factor Factor Score Need Need Score | Factor Factor Score
cs87.1 Sanlm’fg Vé;‘:znfsfety 177182 | 424 | 3.072 | 2939 | 0.133 | 4.10 150 | 0.815 | 0.255 | 0.255 | 0.000 | 1.63 1.50 0.000 | 2.669 | 2.668 | 0.001 | 1.34 1.50 0.002
csgrp |BushHighway Area Safety | 14, 515 ¢ g 3.072 | 2930 | 0.141 | 1.40 150 | 0297 | 0255 | 0.255 | 0.000 | 6.68 1.50 0.000 | 2669 | 2.663 | 0.006 | 5.55 1.50 0.049
and Freight Improvements
cs87.3 s“”flmfc: V’:;?:niafety 213-235| 1833 | 3.072 | 2.822 | 0.250 | 2.77 150 | 1035 | 0.255 | 0.255 | 0.000 | 7.39 1.50 0.000 | 2.669 | 2.662 | 0.007 | 5.59 1.50 0.060
Cs87.4 Sunﬂlfn"‘sgéﬁ‘;n'i;e'gm 213219| 42.04 | 3.072 | 3.009 | 0.062 | 297 150 | 0277 | 0255 | 0.254 | 0.001 | 6.48 1.50 0.012 | 2.669 | 2.667 | 0.001 | 5.59 1.50 0.013
csgrsg | SlateCreekPawement .,/ 0| 719 | 3072 | 299 | 0.076 | 297 150 | 0.338 | 0255 | 0.255 | 0.000 | 6.48 1.50 0.000 | 2.669 | 2.667 | 0.002 | 5.59 1.50 0.017
Improvements (Replace)
Cs87.6 Rye Area Safety and | 520501 | 025 | 3072 | 3051 | 0.021 | 078 150 | 0.024 | 0.255 | 0.255 | 0.000 | 5.37 1.50 0.000 | 2.669 | 2.668 | 0.001 | 5.65 1.50 0.008
Freight Improvements
cs87.7 Ox Bow Estates Area | ,1) 550 2.4 3.072 | 3.049 | 0.023 | 3.36 150 | 0114 | 0255 | 0.254 | 0.001 | 6.39 1.50 0.010 | 2669 | 2.668 | 0.001 | 5.65 1.50 0.008
Safety Improvements
Cs87.8 Ox Bow Estates Area | ;135,71 2541 | 3.072 | 3.070 | 0.001 | 378 150 | 0.007 | 0.255 | 0.254 | 0.001 | 6.20 1.50 0010 | 2.669 | 2.669 | 0.000 | 5.65 1.50 0.003
Freight Improvements
Cs87.9 Mazlzzfééﬁzri:fety 246-251| 228 | 3.072 | 2956 | 0.116 | 3.02 150 | 0524 | 0.255 | 0.255 | 0.000 | 6.34 1.50 0.000 | 2.669 | 2.668 | 0.001 | 5.65 1.50 0.009
Payson Area Safety and
CS260.10A ! 251-253| 0.4 - - ; . 150 | 0.294 . - ; - 1.50 0.000 . - ; - 1.50 0.000
Freight Improvements
CS260.10A-1) Payson Area Safety and | o) e | 40 | 3008 | 2999 | 0.004 | 509 150 | 0031 | 0255 | 0.255 | 0000 | 239 | 150 0000 | 2669 | 2669 | 0.000 | 1.61 1.50 0.000
(87 Portion) Freight Improvements
CS260.10A-2] Payson Area Safety and | ., oeq| 40 | 3072 | 3.038 | 0.034 | 523 150 | 0263 | 0.255 | 0.255 | 0.000 | 203 | 150 0000 | 2669 | 2669 | 0.000 | 2.28 1.50 0.000
(260 Portion) Freight Improvements
Ccs260.108 | PaAyson AreaSafety and | ooy ooq | 13 7g - - ; . 150 | 0.780 - - ; - 1.50 0.000 - - - - 1.50 0.006
Freight Improvements
CS260.10B-1) Payson Area Safety and | o) »eo | 1378 | 3003 | 2.998 | 0.005 | 5.00 150 | 0038 | 0255 | 0.255 | 0.000 | 2.39 1.50 0000 | 2669 | 2668 | 0.001 | 1.61 1.50 0.002
(87 Portion) Freight Improvements
CS260.108-2) Payson Area Safety and | ., oeo| 1375 | 3072 | 2,077 | 0.005 | 523 150 | 0742 | 0.255 | 0.255 | 0.000 | 2.03 1.50 0000 | 2669 | 2668 | 0.001 | 2.28 1.50 0.004
(260 Portion) Freight Improvements
Cs260.11 | HOn Springs Area Mobility | oo oo | 5000 | 3008 | 2968 | 0.035 | 3.55 150 | o186 | 0255 | 0.242 | 0.013 | 7.98 1.50 0.158 | 2.669 | 2.666 | 0.003 | 7.65 1.50 0.032
and Freight Improvements
cs260.12 | Chvistopher Creek Area | o0 o071 646 | 3072 | 3.062 | 0.009 | 3.38 150 | 0.047 | 0.255 | 0.254 | 0.001 | 5.67 1.50 0.008 | 2.669 | 2.667 | 0.002 | 5.15 1.50 0.017
Freight Improvements
CS260.13 Mogo”l‘::pi')"v;nf;&t‘:re'ght 277282| 847 | 3003 | 2.998 | 0.005 | 546 150 | 0041 | 0255 | 0.255 | 0.000 | 586 1.50 0.002 | 2669 | 2668 | 0.001 | 5.23 1.50 0.010
CS260.14 M‘g?rlr']%?ng'rafgea 277-280| 19.07 | 3.003 | 3.003 | 0.000 | 5.46 150 | 0.000 | 0.255 | 0.255 | 0.000 | 5.56 150 0.002 | 2.669 | 2.669 | 0.000 | 5.23 1.50 0.001
Ccs260.15 | ForestLakes AreaSafety | o5 54| 5548 | 3072 | 2753 | 0.319 | 3.73 150 | 1783 | 0.255 | 0.250 | 0.005 | 8.30 1.50 0061 | 2.669 | 2.652 | 0.017 | 7.27 1.50 0.190
and Freight Improvements
Holbrook Area Mobility and
CS77.16A | Freight Improvements (SR | 386-389 | 92.07 | 3.003 | 2.974 | 0.029 | 4.95 150 | 0.216 | 0.255 | 0.252 | 0.003 | 7.10 1.50 0.036 | 2.669 | 2.645 | 0.024 | 6.82 1.50 0.245
377/SR 77 connection)
Holbrook Area Mobility and
CS77.16B | Freight Improvements (US | 386-389 | 75.76 | 3.003 | 2.974 | 0.020 | 4.95 150 | 0.216 | 0.255 | 0.251 | 0.005 | 6.76 1.50 0.046 | 2.669 | 2.645 | 0.024 | 6.82 1.50 0.245
180/SR 77 connection)
Holbrook Area Mobility and
CS77.16C |  Freight Improvements | 386-389 | 46.42 | 3.003 | 2.714 | 0.280 | 4.95 150 | 2148 | 0.255 | 0.254 | 0.001 | 6.71 1.50 0011 | 2.669 | 2.645 | 0.024 | 6.82 1.50 0.245
(adjacent to SR 77)
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Performance Effectiveness Scoring

o H* o]
S 25 |8 2| total Perf 1 2
& = o .= A ota errormance . -way or 21
=] . : = = S . | 2014 ADT VMT
gg Candidate Solution Eg é o = |Factored| VMT NPV Effectiveness miies way
(SN Name = w O £ | Benefit | Factor | Factor Score
cs87.1 Salt River Area Safety | 72 105 | 404 | 10523 | 1.43 | 15.3 100.6 1.60 15116 2 24185.222
Improvements
csgr.p |BushHighway AreaSafety | 14, 5151 g 8241 | 372 | 153 69.1 10.00 9827 2 98270
and Freight Improvements
cs87.3 Sunflower Area Safety | 15 555 | 1833 | 17621 | 478 | 15.3 70.4 21.00 10778 % 226338
Improvements
Sunflower Area Freight
cs87.4 213-219 | 42.04 | 4375 | 181 | 202 3.8 6.00 10778 1 32334
Improvements
Slate Creek Pavement
CS87.58 224226 7.19 | 5923 | 070 | 15.3 8.8 1.00 10778 % 10778
Improvements (Replace)
Cs87.6 Rye Area Safety and | ,a0 501 | 922 | 1888 | 1.53 8.8 115.8 2.25 11717 2 26363.25
Freight Improvements
Cs87.7 Ox Bow Estates Area | 511 o5 | 54 3003 | 279 | 153 53.3 5.00 11717 2 58585
Safety Improvements
cs87.8 Ox Bow Estates Area | /3507 | 2541 | 0867 | 1.39 | 202 1.0 4.00 11717 1 23434
Freight Improvements
Cs87.9 Mazatzal Area Safety | /5 onq | 208 | 7740 | 159 | 153 82.6 470 11717 1 27534.95
Improvements
Cs260.10A | PAyson AreaSafety and | o, Hoa| g 4 3439 | 1.98 8.8 150.2 . - . 36389.2
Freight Improvements
CS260.10A-1) Payson Area Safety and | ).y ool 649 | 3000 | 174 | 88 114.0 1.60 19185 2 30696
(87 Portion) Freight Improvements
CS260.10A-2) Payson Area Safety and | ), ool 649 | 0430 | 038 | 88 36 0.40 14233 2 5693.2
(260 Portion) Freight Improvements
cs260.108 | PAysonAreasSalety and | o, soal 1578 | 6750 | 1.98 | 20.2 19.6 . - . 36389.2
Freight Improvements
€S260.108-1) Payson Area Safety and | )y ool 1378 | 4783 | 174 | 202 12.2 1.60 19185 2 30696
(87 Portion) Freight Improvements
260.10B-2| P A f
€S260.10 ayson Area Safety and | oo) oea | 1378 | 1067 | 038 | 20.2 11 0.40 14233 % 5693.2
(260 Portion) Freight Improvements
cs260.11 | o Springs Area Mobility | 00 o4 | 5600 | 61.080 | 268 | 202 67.1 4.00 13796 2 55184
and Freight Improvements
cs260.12 | Chvistopher Creek Area | e o0l g a6 | 1288 | 209 | 15.3 6.4 6.20 6270 2 38871.66
Freight Improvements
Mogollon Rim Area Freight
CS260.13 277282 | 847 | 2333 | 173 | 153 7.3 5.00 6112 % 30558.473
Improvements
CS260.14 Mogollon Rim Area | o77 505 | 1907 | 0643 | 060 | 202 0.4 3.00 6112 1 9167.5418
Climbing Lane
Cs260.15 | ForestLakes AreaSafety | ,o) a0 | 5645 | 34764 | 419 | 202 52.1 22.00 5954 2 130988
and Freight Improvements
Holbrook Area Mobility and
CS77.16A | Freight Improvements (SR | 386-389 | 92.07 | 39.042 | 1.09 | 30.6 14.1 2.30 7694 2 17696.2
377/SR 77 connection)
Holbrook Area Mobility and
CS77.16B | Freight Improvements (US | 386-389 | 75.76 | 38.736 | 0.41 | 30.6 6.4 0.80 7694 2 6155.2
180/SR 77 connection)
Holbrook Area Mobility and
CS77.16C Freight Improvements 386-389 | 46.42 | 154.278 | 0.31 30.6 31.6 0.60 7694 2 4616.4
(adjacent to SR 77)
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APPENDIX F: SOLUTION PRIORITIZATION SCORES
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o * T Pavement Bridge Safety Mobility Freight Risk Factors
© C S | & W .
T2 S 2 ges Total Weighted
%E Candidate Solution 8 [S % =] Score % Score % Score % Score % Score % |Factored |Pavement| Bridge | Safety [Mobility | Freight | Risk |Segment| Prioritization
°) = o=
Oowm Name s S 4 S E Score Factor Need Score
cs87.1 Sa'tls:::; é:ﬁznfjfety 177-182| 424 | 0000 | 0.0% | 0.000 | 0.0% | 19.196 | 98.3% | 0.078 | 0.4% | 0.248 | 1.3% | 19.523 1.14 151 136 | 136 | 1773 | 1.308 233
csgr.p | BushHighway AreaSafety | 4, 5151 68 | 0000 | 0.0% | 0000 | 0.0% | 2524 | 30.6% | 1.830 | 22.20 | 3.887 | 47.2% | 8.241 1.14 151 136 | 136 | 1480 | 1.769 182
and Freight Improvements
cs87.3 S“”fl'rcr’]"r‘)’re(; V’;:j:ﬂf:few 213-235| 1833 | 0.000 | 0.0% | 0.000 | 0.0% | 6748 | 38.3% | 2.735 | 15.5% | 8.138 | 46.2% | 17.621 1.14 151 136 | 136 | 1521 | 1.769 189
cs87.4 S“”ﬁ‘r’n";f;\gﬁin':t;e'ght 213219 | 42.04 | 0.000 | 0.0% | 0.000 | 00% | 1780 | 40.7% | 0.570 | 13.0% | 2.025 | 46.3% | 4.375 1.14 151 136 | 1.36 1.531 1.769 10
CS87.58 Slate Creek Pavement | o)) »os | 719 | 0.000 | 0.0% | 0000 | 0.0% | 2167 | 36.6% | 1.200 | 21.8% | 2.466 | 41.6% | 5.923 1.14 1.51 136 | 1.36 1.514 1.769 23
Improvements (Replace)
Cs87.6 Rye Area Safety and | oac 541 | 992 | 0.000 | 0.0% | 0.000 | 0.0% | 0646 | 34.2% | 0.725 | 38.4% | 0516 | 27.4% | 1.888 1.14 151 136 | 136 | 1504 | 1.385 241

Freight Improvements

Cs87.7 Ox Bow Estates Area |, 11 o501 24 | 0000 | 0.0% | 0000 | 0.0% | 1.200 | 42.9% | 1.033 | 34.4% | 0.680 | 22.7% | 3.003 1.14 151 136 | 136 | 1540 | 1.615 133
Safety Improvements
cs87.8 Ox Bow Estates Aréa |, 1 5471 2541 | 0.000 | 0.0% | 0.000 | 0.0% | 0072 | 83% | 0555 | 64.0% | 0.240 | 27.7% | 0.867 1.14 151 136 | 1.36 | 1.395 | 1.615 2
Freight Improvements

Mazatzal Area Safety

Cs87.9 orovements 246-251| 228 | 0.000 | 0.0% | 0.000 | 0.0% | 5963 | 77.0% | 1.305 | 16.9% | 0472 | 6.1% | 7.740 1.14 151 136 | 1.36 | 1.684 | 1.615 225
CS260.10A Piﬁ';‘;ﬂﬁ::gj\gﬁ:ﬂ?gd 251253 | 0.4 0.000 | 0.0% | 0.000 | 0.0% | 3229 | 93.9% | 0.121 | 35% | 0.089 | 2.6% | 3.439 1.14 1.51 136 | 1.36 1754 | 0.711 187
CS260.10A-1| Payson A f

. son Area Safety and | o) oea | 6 4035 | 0.000 | 0.0% | 0.000 | 0.0% | 2903 | 96.5% | 0.072 | 2.4% | 0.03a | 1.1% | 3.000 1.14 1.51 136 | 1.36 | 1.765 | 0.600 121
(87 Portion) F)r/elght Improvements
CS260.10A-2| P Area Safety and
: ayson Area salely and |, se3| 0.4035 | 0.000 | 0.0% | 0.000 | 0.0% | 0326 | 75.9% | 0.049 | 11.3% | 0.055 | 12.8% | 0.430 1.14 151 136 | 1.36 | 1679 | 1.154 7
(260 Portion) Freight Improvements
CS260.10B P?f’;‘;’;ﬁ:ﬁ;;fﬂgﬂ?gd 251253 | 13.78 | 0.000 | 0.0% | 0.000 | 00% | 4711 | 69.8% | 0.680 | 10.1% | 1.359 | 20.1% | 6.750 1.14 151 136 | 1.36 1.653 0.711 23
260.10B-1| P Area Safet
€5260.10 ayson Area Safety and | o, oo | 13778 | 0.000 | 0.0% | 0.000 | 0.0% | 3797 | 79.4% | 0.388 | 8.1% | 0509 | 12.5% | 4.783 1.14 1.51 136 | 136 | 1693 | 0.600 12
(87 Portion) Freight Improvements
CS260.10B-2| P
: ayson Area Safety and | oo »ea| 13778 | 0.000 | 0.0% | 0.000 | 0.0% | 0914 | 46.5% | 0203 | 14.9% | 0.760 | 38.6% | 1.967 1.14 1.51 136 | 1.36 | 1555 | 1.154 2
(260 Portion) Freight Improvements
CS260.11 Z";’g friri;?tslr/:;)erivz'n?‘k;'r':g 256260 50 0.000 | 0.0% | 0.000 | 0.0% | 7.619 | 12.3% | 49.694 | 80.2% | 4.667 | 7.5% | 61.980 1.14 1.51 136 | 1.36 1.412 1.800 170
CS260.12 C;‘fl?;ﬁf?g;gﬁ:; eAnrtZa 260-277| 6.13 | 0.000 | 0.0% | 0000 | 00% | 0375 | 29.1% | 0.365 | 28.4% | 0.547 | 42.5% | 1.288 1.14 1.51 136 | 1.36 1.482 1.154 11
CS260.13 MOgO”;:‘p?g;:;"’t‘SFre'ght 277282| 847 | 0000 | 00% | 0000 | 00% | 0249 | 10.7% | 1.123 | 48.1% | 0.962 | 41.2% | 2.333 1.14 1.51 136 | 136 | 1405 | 1.200 12
CS260.14 Mocglf’r'r']%?n';'[“a:;ea 277-280| 19.07 | 0.000 | 0.0% | 0.000 | 0.0% | 0000 | 0.0% | 0.458 | 71.3% | 0.184 | 28.7% | 0.643 1.14 151 136 | 136 | 1360 | 1.200 1
Cs260.15 | ForestLakes Area Safety | oo, 50,1 5548 | 0.000 | 0.0% | 0000 | 0.0% | 14.901 | 43.1% | 7.148 | 20.6% | 12.625 | 36.3% | 34.764 1.14 151 136 | 136 | 1541 | 1.615 130

and Freight Improvements

Holbrook Area Mobility and
CS77.16A | Freight Improvements (SR | 386-389 | 92.07 0.000 0.0% 0.000 0.0% 12.601 | 32.3% | 14.110 | 36.1% | 12.330 | 31.6% | 39.042 1.14 1.51 1.36 1.36 1.496 2.100 44
377/SR 77 connection)

Holbrook Area Mobility and
CS77.16B | Freight Improvements (US | 386-389 | 75.76 0.000 0.0% 0.000 0.0% 12.601 | 32.5% | 13.805 | 35.6% | 12.330 | 31.8% | 38.736 1.14 1.51 1.36 1.36 1.497 2.100 20
180/SR 77 connection)

Holbrook Area Mobility and
CS77.16C Freight Improvements 386-389 | 46.42 4,337 2.8% 5.545 3.6% 120.564 | 78.1% | 11.488 | 7.4% 12.344 | 8.0% | 154.278 1.14 1.51 1.36 1.36 1.687 2.100 112
(adjacent to SR 77)
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